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Improved Hoisting Machinery. 





We give on this page illustrations of some 
improved hand-hoisting machines, as now 
puilt by Alfred Box & Co., Philadelphia. 

The first machine shown is a combined 
hoist and trolley, which is built in four dif- 
ferent sizes, With capacities ranging from 2 
to 15 tons. 

As will be perceived, this hoist is adapted 
to run upon the lower flange of an I beam, 
and, where this beam is already in place and 
its ends not accessible, one of the side plates 
of the hoist is easily removed for the pur 
nose of putting the hoist in place. 
| These side plates are made 
of pieces of steel channel 
beams, asshown, giving very 
great strength and rigidity 
in proportion to weight. 

The trolley wheels are fitted 
with roller bearings and have 
rounded faces (highest in the 
middle of their width) so that 
they run very freely and 
smoothly upon any beam, 
regardless of variations in 
ingle of flange. 

The hoisting machinery 
consists simply of two worm 
gears, which are placed upon 
parallel shafts ; one of these 
gears being right hand, and 
the other left. Below these 
runs a worm shaft which has 
two worms upon it—right and 
left hand, and these drive the 
worm gears in opposite di- 
rections. The hoisting chain 
passes Over a wheel upon one 
of these shafts, and the shafts 
are connected also by spur 
gears; the result of this ar- 
rangement being that the 
work of hoisting is divided 
equally between the two 
pairs of worm gearing, and 
the end thrust of one worm 
is perfectly balanced by that 
of the other. By this con- 
struction also there is twice 
is much bearing surface 
between worms and wheels 
as would be the case other- 
wise. 

For the heavier loads to 
be lifted with this hoist a 
greater ratio of speed between 
band chain and load is ob- 
tained by simply passing the 
suspended hook through the 
irk seeu attached to the hoist, and, in the 

p thus formed, using a movable sheave 
with hook, thus reducing the speed of hoist - 
ing one half, and correspondingly increas- 
ing the capacity. This movable block con- 
stitutes a part of all except the smallest 
size, 

The trolley wheels are geared to be moved 
by hand chain when desired. 

The second engraving is a heavier ma- 
chine made to run on top of two beams, so 
that all possible head room is obtained. 
This hoist is built in six sizes, ranging in 
capacity from 5 to 40 tons. Each of these 
machines is, in reality, two complete hoist- 
ing machines, geared and worked in the 








same manner as the one described above, 
the ratio of their speeds being 1 to 6, and 
the larger size intended for loads up to 8 
tons at the rapid speed and up to 40 at the 
slower. It will be noticed that there are 
three pairs of trolley wheels, those at the 
right being lighter than the others and in- 
tended only to assist in supporting the 
lighter loads, which are suspended from 
that end. 

Spur gears at the side, driven by a third 
hand chain, move the trolley along the 
beams, the pair of wheels at the left being 
the drivers. All the trolley and sheave 
wheels are supplied with roller bushings, 


ical error in the sentence: ‘‘Generally, a 
variation of 9 per cent. in rotative speed 
gives a variation of 29 per cent. in cen- 
trifugal force”; it should be qg and 29 per 
cent. instead of 9 and 29, and the same 
mistake is repeated a little further on. 

The action of a centrifugal governor de- 
pends on centrifugal force; an increase of 
centrifugal force moves the mechanism in 
one direction and a diminution of centrifu- 
gal force will cause it to move in the oppo- 
site direction. In the investigation of the 
action of governors the motion is consid- 
ered relatively to the revolving motion of 
the governor, just as all motion generally is 














IMPROVED Horstina MACHINERY. 


and the hook is supported upon balls so 
that it turns easily. 
ee 
Theory of Steam Engine Governors—LY. 
By J. BEaTRUP. 

The preceding articles on this subject 
will be found in the issues of October 19th, 
December 14th, and January 18th. Refer- 
ring to Fig. 11 in the issue of December 
14th it was stated that the ball would at a 
admit just enough steam to run the engine 
alone, and at 4 it would admit full steam. It 
will hardly be necessary to call attention to 
the fact that a and 4 should have been inter- 
changed. In my last article is a typograph- 


considered relatively to the revolving mo- 
tion of the earth, and on this basis it is true 
that centrifugal force can produce motion, 
and that it may be considered as any other 
active positive force. 

The object of this remark is to avoid 
misunderstanding, as it has so often been 
said that centrifugal force can produce no 
motion, that it is not properly speaking a 
force, etc. 

The instantaneous variation in speed by a 
considerable and sudden diminution or in- 
crease of load depends mainly on the mo- 
tion of the ball, the quicker we make the 
motion the more we reduce the instantane- 
ous variation, and at the same time we re- 
duce force y, and a closer approximation to 





isochronism may therefore be obtained. Now, 
the time of motion is directly proportional to 
the acceleration, and the acceleration is di- 
rectly as the force and inversely as the 
mass; that is, the greater the force and the 
smaller the mass the quicker the motion, 

This is one of the fundamental principles 
of motion which is of great consequence in 
governors, and it should be clearly under- 
stood how the action of a governor is de- 
layed by the resistance of inertia of the 
several parts. It will also be well to re- 
member that energy of motion or kinetic 
energy is equal to the unbalanced force 
multiplied by the displacement, and there- 
fore if we reduce the mass 
we obtain a quicker motion 
without increasing the kinetic 
energy, or both time of motion 
and kinetic energy may be 
reduced by reducing the re- 
sistance of inertia. The same 
principle may be stated thus: 
By reducing the mass we in- 
crease the velocity without 
increasing the momentum. 

In a governor the centrif- 
ugal force is supposed to 
act at the center of gravity 
of the ball in a radial di- 
rection, and if the motion of 
the ball be known the law 
of motion of the whole system 
isknown. The center of the 
ball is called the ‘‘ repre- 
sentative point,” and it may 
be convenient to resolve the 
motion of this point in other 
directions, and we have then 
aresolved or projected motion 
of the representative point. 
In a gravity governor, for 
instance, it is convenient to 
consider the vertical motion 
of one of the balls. This 
simplifies the problems be- 
cause the direction of gravity 
is vertical. Any force and 
resistance acting on the sys- 
tem must be reduced to the 
representative point and re- 
solved in two directions, one 
coincident with the projected 
direction of motion and the 
other at right angles toit. The 
right angle component has 
no dynamic effect, and will 
therefore not enter the equa- 
tion of motion. By thus 
representing all forces and 
resistances of the system as 
acting at one point in one direction the prob- 
lems of governors are simplified, and we may 
then by algebra or otherwise obtain a clear 
conception or a positive knowledge of the 
motion. A practical illustration of this is 
in place here. 

Fig.23 (page 2) represents a governor of the 
Porter type. H and K are weights con- 
nected with the governor in such a manner 
that any movement of the balls will cause a 
corresponding movement of these weights, 
Each of the balls c weighs 10 pounds, and 
the central weight Q weighs 200 pounds. 
The extreme vertical motion of ¢ is 14”, 
and is denoted by the letter / in the figure. 
The extreme motion of Q is 8”, and we may, 
without appreciable error, assume any mo- 
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tion of Q@ to be twice the corresponding 
vertical motion of ¢c. The vertical com- 
ponent of centrifugal force is indicated by 
an arrow, and denoted by /, in the figure, 
and the vertical effect of gravity reduced 
to the representative point is indicated by 
an arrow pointing in the opposite direction, 
and denoted by f. It is sufficient to con- 
sider one side of the governor, and using 
letters of reference to designate the weights 
of the several parts, it is evident that f = 


c+2 g =c+Q,if # and K balance each 


other, and if we neglect the weight of the 
arms. The regulating power of a governor 
may be represented by the product f X J, 
which in this case equals 315, but this must 
not be confounded with an expression for 
efficiency, for it will appear later that the 
efficiency of equally powerful governors 
may vary greatly. The force f remains 
constant in a gravity governor, but force /, 
may vary, and then there will be an un- 
balanced force equal to the difference be- 
tween the two forces, which will act on the 
ball and cause it to move up or down, as 
, the case may be. Under normal conditions 
f =f, but when equilibrium is disturbed 
there appears an unbalanced force, which is 
the resultant of the forces y, and y, and 
friction, as was explained in my article of 
December 14th. This unbalanced force, 
which I will denote by the letter y, was 
represented by a curve in Fig. 15. The 
mean magnitude of this force is propor- 
tional to the extent of the oscillatory motion, 
and it will, in the present case, be about 5 
pounds for a vertical movement of 14’, and 
for smaller movements corresponding]ly less. 
Under the action of this force the ball will 
move up or down, and by comparing the 
magnitude of such force with the mass to 
be moved by it, it becomes evident that the 
resistance of inertia is of great consequence. 

Let us find the effect of inertia of the 
central weight @. It moves 3’, while the 
ball moves 14” vertically, and the effect on 
each ball will be due to 4 Q. As the mo- 
tion of Q is twice the vertical motion of ¢, 
the resistance of inertia of $ Q will be as 
that of a weight equal to 2 x 4 Q, having a 
vertical motion equal to that of c¢, and as 
the leverage or static effect of inertia is 
also proportional to the relative motion, it 
follows that the resistance due to the inertia 
of 4 Q will be as the resistance of inertia of 
a weight = 2x 2x 4Q=2Q, connected 
With the ball in such a manner as to obtain 
a motion equal to the vertical motion of the 
ball. Or, generally, let vertical movement 
of c=1, and movement of 4 Q = uw, then 
the resistance of inertia of 4 Q reduced to 
the representative point is equal to the 
direct resistance of inertia of a weight = 


3 
iss . Let actual movement of c = l, 


movement of # = e, and movement of A = 
k; then the resistance of inertia of one-half 
the system reduced to the ball ¢ in a vertical 
direction is as the direct resistance of inertia 
of a weight 
_elt+4 Qut+h bet 4h Kk 
i 
and if the acceleration by an unbalanced 
force of one pound acting on the ball in the 
direction of / be denoted by a we have a = 
1297? 
cl§#+3Qutt+yHet+yKe+... 

inches per second, where g = 32.2. An ex- 
pression which is perfectly general and di- 
rectly applicable to all forms of governors. 
For / = 222+ 3,90—-200,4 =38, 2= 
10,e = 6 A=1l5dandk = 4, we have a = .7. 
This, then, is the vertical acceleration of the 
representative point when acted upon by 
an unbalanced force of one pound, and the 
actual vertical acceleration is given by the 
producta x y. If the quantities ¢ and Q 
be sufficiently great the quantities H ¢? and 
K k* willhave comparatively little influence 
on the magnitude of a, and as force f and 
consequently force y is directly proportional 
to@ and ¢, it follows that heavy govern- 
or weights should preferably be used in 
such cases where heavy parts are to be 
moved a considerable distance by the ac- 
tion of the governor, for instance, in con- 
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nection with a link motion, while such 
weights wou'd be of little consequence in 
connection with a throttling governor on a 
Corliss valve gear. As the time of motion 
is directly proportional to the acceleration it 
should always be the object of the designer 
to increase the quantity a@ as much as is 
practicable without reducing force f. 

Let us see if the governor shown in Fig. 
23 can be improved. Let the weight Q be 
supported by a cross bar suspended from 
the balls as indicated in Fig. 24, and let the 
weight of Q@ be 400 pounds, or twice as much 
asin Fig. 23, then, as the vertical motion of 
@ is reduced one-half we have f = 210, as 
before, but now 4 Q wu? = 450, while in 
Fig. 23 it was 900, and we have therefore 
nowa=1.1. The arrangement in Fig. 24 
would therefore be a decided improvement. 
Let a fly-wheel weighing 5,000 pounds be 
required for the governor in Fig. 23, then 

a 

1.1 
would be sufficient for the governor shown 
in Fig. 24. Let us divide the central weight 
in Fig. 24 in two halves and add one-half to 
each ball so as to make it simply a Watt’s 
governor with very heavy balls, then f= 
210 pounds as before, alsoc 7% = 945 and 
4 Qu*® = o leaves a = .7 as in Fig. 23. The 
power and quickness of these two govern- 
ors would therefore be exactly equal. 

There would, however, be some objection 


x 5,000 pounds = 4,000 pounds 











Fig. 24. 








Fig. 28. 


to having all the weight on the end of the 
arms, the twisting strain on the hinges 
would be greater, the speed would be very 
slow and the governor would not look so 
well. Suppose some load be thrown off 
suddenly so as to cause an instantaneous ac 
celeration of the speed of the engine; then it 
is evident that the corresponding accelera- 
tion of the governor will be in direct pro- 
portion to the speed of the governor. Let 
the height of the cone be 12”, then the speed 
would be 249 revolutions per minute for 
the governor with the central weight, and 
only 54 revolutions with the weights direct- 
ly on the arms, and the twisting strain would 
be as 249 x 10 to 54 x 210, or nearly 4} times 
greater for the last-named governor, or gen- 


erally the twisting strain will be { gh Be ok 


times the corresponding strain on a govern- 
or with a central weight @, provided this 
weight is free to turn on its support so as 
to cause no appreciable twisting action, 

It would sometimes be useful to know 
what the greatest twisting strain would be. 
Let diameter of cylinder = d, stroke = S 
greatest mean effective pressure = p, weight 
of fly-wheel rim = W, diameter of fly- 
wheel = D, speed of engine = .V, speed of 
governor = n, radius of rotation of govern- 
or balls = 7, weight of ball =, then there 


’ 
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would be a maximum strain on each ball = 
mp inre if all the connections were per- 

D* WN 
fectly rigid, but as there must be a certain 
amount of flexibility in all the parts and 
connections this formula. would probably 
not give more than half the actual strain, 
and if there be any loose joints and conse- 
quently ‘“‘lost motion” the strain may be 
much greater, and that is probably why 
guides were used on the first governors 
built. d = 12”, p = 60 pounds, S = 20”, 
nm = 216, 7 = 12”, c = 10 pounds, D = 80’, 
W = 5,000 pounds, and N = 200 would 
give less than 28 pounds twisting strain on 
each ball if we make it twice the value ob- 
tained from the formula, while without the 
central weight and c — 210 pounds we have 
a twisting strain of 12 pounds. 

Although it is sometimes difficult to ob- 
tain formulas which will give absolutely 
correct results, such formulas are, never- 
theless, useful, for they give the relative 
values correctly. 

Fig. 25 represents a Watt’s governor 
without the sleeve and connecting links. 
Suppose that the balls must rise 14’, and 
that a variation in speed of 6 per cent. is 
allowed, then the height of cone will be 
50 


“ x ; = 124’. But how far apart should 


we put the balls? Itis evident that fora 
given vertical motion the actual motion of 
the balls will be greatest near the spindle, 
and smaller the further they are removed 
from the spindle, but it will also, by a 
closer investigation, appear that there is 
not much gained by making the angle be- 
tween the arms more than 90 degrees, and 
this would make the governor of undesir- 
able dimensions. The proper angle would, 
therefore, be 90 degrees. I think this angle 
is now very generally adopted—practice is 
ahead of theory. 

Let us remove the central weight in Fig. 
23, and put a helical spring on the spindle 
which shall exert a pressure on the collar 
equal to the weight we have removed, or 
200 pounds, we have then a governor of the 
same power and same speed, but the inertia 
is very much reduced, for now 
a 12 g (§)° = 2:5 
10.2 (3) + 4 10.6* + 4 .15.4* 
while with the weight on the spindle we 
had a = .7. Suppose that a fly-wheel 
weighing 5,000 pounds would be required 
for the governor, with a central weight, in 
order to keep the force y, within its proper 
limits, as explained in my article of De- 
cember 14th, then with the spring governor 


a wheel weighing if x 5,000 = 2,650 
“<.V0 


pounds would be sufficient. 

The instantaneous variation in speed by a 
sudden increase or reduction of load would 
not be greater with the light fly-wheel, for 
the action of the governor would be corre- 
spondingly quicker. The time of one free 
half oscillation of the gravity governor 
would be about one second, and of the 
spring governor about one-half second. 

Here, then, we have an example of how 
the fly-wheel may be reduced to nearly half 
its weight by changing the design of the 
governor, and such figures as these will 
make it clear that size and weight of fly- 
wheel cannot be determined with any 
degree of accuracy, without knowing the 
design and dimensions of the governor. If 
we have arule which ion any case will make 
the fly-wheel heavy enough, then this would 
be a safe rule, but not an economical one. 
The first consideration is, of course, the 
strength of the wheel, and a built up wheel 
will probably be heavy enough, if a liberal 
margin of strength is allowed, and if 
the governor is well designed, otherwise it 
is hardly putting it too strong to say that 
the fly-wheel is part of the governor. But 
there doubt, exceptional 
where neither a consideration of strength 
of fly-wheel or design of governor would 
make the fly-wheel heavy enough. This 
might occur when the engine is used for 


are, no cases, 


incandescent lighting, but probably in no 
It is not within the scope of 
this paper to explain the nature and extent 


of periodic fluctuations in speed caused by 


other case. 
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the rectilinear transmission of power from 
the cylinder to the crank, expansion and 
compression of steam and inertia of recipro- 
cating parts. A great deal has been written 
about it, and it seems to be the only basis 
for the calculation of fly-wheels known to 
scientific men, and it is taught in colleges 
throughout the civilized world. The period 
of variation in speed from such causes 
is repeated twice during each revolution of 
the fly wheel, or once for each stroke of the 
piston, for instance, an engine making 200 
revolutions per minute would have 400 
periods of maximum and minimum speed in 
a minute. Such fluctuations may have 
some effect on incandescent lights, but a 
frequency of more than 400 per minute 
would probably prevent any perceptible 
flickering of the lights. This, at least, is 
the experience of the writer. On about a 
hundred engines built for electric lighting, 
and making from 200 to 350 revolutions per 
minute, the wheels were made as light as it 
was thought would be consistent with 
strength, having a rim varying from one 
inch to one and a half inch in thickness, and 
in no case has there been any flickering of 
the lights, and only in a few instances has 
it been possible by the use of a sensitive 
tachometer to discover any fluctuations in 
speed with a frequency equal to the num- 
ber of strokes, notwithstanding that the 
engines were tested with only the governor 
pulley, and a comparatively small brake 
pulley on the shaft. After such observa- 
tions, the question naturally presents itself : 
Is there any machinery or mechanical opera- 
tion whatever, barring incandescent light- 
ing, which is affected by such fluctuations 
in speed to a greater extent than is a sensi- 
tive tachometer? This, of course, represents 
an engineer’s view of the matter, while the 
only object of the scientific investigator 
seems to be to show that such fluctuations 
do exist, and how they can be confined 
within certain limits, without considering 
whether it is at all necessary to try to con- 
fine them. To avoid misunderstanding, it 
should be stated that the engines above 
referred to were provided with a special 
form of governor, which operates equally 
well with light and heavy fly-wheels, and 
for this reason the weight of the wheels 
was not taken into consideration by the de- 
signer. 

Fiuctuations in speed due to the varying 
rotative effect on the crank would, of 
course, be greater in slow running engines 
unless the moment of inertia of the fly- 
wheel is increased, for the periods of accel- 
eration and retardation would be longer, 
and any variation from mean speed would 
be greater comparatively, ¢. ¢., it would be 
greater when expressed in per cent. of mean 
speed, and according to the theory based on 
such fluctuations, the moment of inertia of 
fly-wheel should be inversely proportional 
to the speed squared, while according to the 
formula which I shall give the moment of 
inertia of fly-wheel should be inversely pro 
portional to the speed of the engine. But 
in this formula the dimensions of the gov- 
ernor also enter, and the result will, there- 
fore, vary considerably according to the 
speed of the governor. If, for instance, we 
have an engine making 100 revolutions per 
minute, and we speed it up to 200 revolu- 
tions without changing the speed of the 
governor, then the moment of inertia of fly- 
wheel could be reduced one half only, but 
if the engine had an ordinary shaft governor 
the speed of the governor would also be in- 
creased to 200, and the efficiency of the 
governor would be increased in nearly the 
same proportion, and this would enable us 
to reduce the fly-wheel once more in nearly 
the same proportion; that is to say, when 
the speed of the governor bears a fixed ratio 


to the speed of the engine, then the moment 
of inertia of the fly-wheel should, theoreti 
cally, be nearly inversely proportional to the 


square of the speed, just as it should be ac 
cording to the other formulas I have re 
ferred to. But this is only a remarkable 
case of coincidence, for in other cases, for 
instance, by throttling engines and Corliss 
engines, these formulas would give very dif 
ferent results. As to the relation between 
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the driving power of the engine and the 
moment of inertia of the fly-wheel the 
formulas are alike, with the exception that 
my formula is independent of the rate of 
expansion in the cylinder, weight of recip- 
rocating parts, etc. 

Those who wish to make themselves ac- 
quainted with the theory of fly wheels 
based on periodic fluctuations, as above re- 
ferred to, will find the subject discussed 
by. Prof. Joseph Torrey, in the AMERICAN 
Macuinist of October 20, November 3 and 
December 15, 1892. 

The formula which here shall be given 
is a complete expression for the conditions 
necessary for stability in the ordinary cen- 
trifugal governor of any description, that 
is, a formula which is applicable to gravity 
governors and ordinary shaft governors or 
spring governors generally. I shall confine 
myself to an indication merely of how this 
formula has been obtained, for unless the 
reader has a desire to investigate the mathe- 
matical work or follow the analysis, such 
matter would take up more space than de- 
sirable. 

The boundary line of force y, would be 
very nearly a half ellipse if the oscillation 
was controlled by the reciprocating force 
y, only. Therefore, assuming this to be the 
case, area y, can be expressed correctly by 
the given quantities, but a frictional resist- 
ance equal to force y, at a* in combination 
with the acceleration due to force y, will 
make the boundary line an irregular curve. 
We may, however, assume that the actual 
area y, bearsa fixed relation to the hypo- 
thetical area y,. Let A be the area of force 
y,; if this force has no dynamic effect, then 
we may put & A = actual area y,. where & 
is an indetermined constant. The frictional 
resistance which enters the equation of 
motion is equal to force y, at a, and the 
area of friction is therefore given by the 
known quantities. Let this area be repre- 
sented by the letter /, then we must have 
as a limiting condition of stability 4 A = F. 
All the known quantities of this equation 
are derived from the engine, fly-wheel and 
governor, and these quantities are also con- 
tained in the equa- 
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J = mean centrifugal force reduced to 
the representative point in the pro- 
jected direction of motion. 

Z = the projected distance between two 
extreme positions of the representa- 
tive point corresponding to a vari- 
ation in speed to g per cent. of mean 
speed. 

It will be noticed that the capital letters 
designate quantities obtained from the en- 
gine, and the small letters represent such 
quantities as may be obtained from the 
governor. The constant in the formula has 
been obtained by calculation, and I have 
reason to believe that it is somewhat greater 
than needed. I have assumed that any 
change in the position of the governor 
weights will effect an immediate and corre- 
sponding change in the driving power; this 
condition does not exist in an automatic 
cut off engine, and if the calculation was 
based on the principle of the automatic 
cut off a greater constant. would be ob- 
tained. But there are several conditions, 
particularly in spring governors, which 
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the amount of motion of the governor 
weights. 

The speed of the governor appears im- 
plicitly in the formula. for a certain speed 
must be assumed for the calculation of cen- 
trifugal force in a spring governor, and in a 
gravity governor the speed is obtained from 
the height of cone. If we have got all the 
quantities from a certain governor and 
found the corresponding constant, we may 
design any other equally efficient governor 
by using the same constant. In a Watt’s 
governor we may obtain greater stability by 
increasing the rise of the balls, this will 
increase / and qg in the same proportion, 
but the exponent of / is 4, while the ex- 
ponent of g is §, and the change will there- 
fore be very effective if there is an excess 
of friction equal to the increase of force 
y,, or else with the addition of a pump 
brake. The formula can easily be applied 
to the governor, shown in Fig. 23, for the 
various quantities considered are designated 
by the same letters as in the formula, and 
the value of q¢ is obtained from the formula 
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quickest action is obtained by this value of 
1. It will not be necessary to consider the 
time of the oscillation when designing a 
governor, for the stability of a governor 
depends on the magnitude of force y,, and 
fluctuation in speed caused by a sudden 
increase or diminution in load can therefore 
not exceed a certain amount if the governor 
shall be stable, and the extent of such fluc- 
tuation will never be too great in a perfectly 
stable governor unless there be excessive 
friction or too much resistance in the 
pump brake. A great deal of direct and 
indirect information can be obtained from 
my formula, and those interested in the 
theory of governors will find it very useful. 

I have still something to say about test- 
ing governors, the influence of reciprocating 
parts and unbalanced weights and some 
recent improvements. 
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Improved Timber-planing Machine, 





The accompanying illustrations are of an 
improved wood-working machine, which is 
designed to combine the features of a timber 
planer and the regular planing and match- 
ing machine for either hard or soft woods, 
heavy or light work. The machine is built 
to plane either four sides 20 inches wide 
and 16 inches thick, or 30 inches wide 
and 16 inches thick, and, if ordered, with 
center guides, divided rolls and pressure 
bars, for the purpose of sizing or dressing 
three sides of two timbers at one time, up 
to 16 inches by 12 inches. 

It has six large feed rolls driven by an im- 
proved system of compound gearing. The 
upper and lower rolls are connected by an 
improved balanced expansion gearing, pro- 
ducing the most powerful feeding capacity 
at any desired speed, from 20 to 150 lineal 
feet per minute. The upper rolls are raised 
and lowered with the top cutter by power 
frictional gearing, also by hand, and the top 
cutter can readily be adjusted separate from 
the rolls. The lower feeding in rolls and 
the under cutter are, by a lever at the oper- 
ator’s hand, raised or lowered at will in- 
stantly to take any amount of cut on the 

under side of the 





tion of motion of the 
representative point, 
which is a linear cu- 
bic differential equa- 
tion with constant co- 
efficients. By solving 
equations with differ- 
ent constants, an 
equation is found 
which will satisfy 
the limiting condition 
of stability, and in 
this case & = 1.75; 
then by introducing 
other constants hav- 
ing a mutual relation 
determined by / = 
1.75, itis found that i 
the value of / is very 
nearly constant with- 
in such limits as 
occur in practice; 
that is, we may without appreciable error 
put area y, = 1.75 A. 

124 8.60 PSfl r/ 507 
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Area F = + , and as we must have area 
OU 


i’> area y,, we obtain the following formu- 
la for stability : 

M = N x q { a a2 - 4.524.000, 

W = weight of fly-wheel rim in pounds. 

D = diameter of fly-wheel in inches. 

V = revolutions of fly-wheel per minute. 

P = greatest mean effective pressure per 
whole area of piston. 

S = stroke in inches. 

4 = greatest variation in speed from 
light to heavy load expressed in 
per cent. of mean speed. 

«a = acceleration in inches per second 
of the representative point by a 
force of one pound acting in the 
projected direction of motion, 


*See December l4th issue. 
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IMPROVED TIMBER-PLANING MACHINE. 


cannot be taken into the calculation, and 
which would reduce the constant, and the 
one I have given is probably too great even 
for automatic cut off engines. However, 
I shall leave this constant in my formula 
until a better one is obtained from experi- 
ments, it is correct under the assumed con- 
ditions, and it is better to leave it thus than 
to substitute another constant obtained 
from incomplete experiments. 

It will readily be seen that this formula 
is of great utility, as it gives an answer to 
a numberof questions in regard to the de- 
sign of the governor, speed, centrifugal 
force, inertia, size and weight of fly-wheel, 
etc., and it affords a means of comparing 
the efficiency of different governors. 

The following is obtained directly from 
the formula: That g is the most effective 
quantity, and that moment of inertia of fly- 
wheel and speed of engine come next in 
order with size of engine and steam press 
ure as equally effective factors in the divisor, 
while next in efticiency comes the accelera- 
tion of the governor system, and inversely 


given in the issue of October 19th. It will, 
by a closer investigation of the formula 
for stability, be seen that there is a certain 
value of / for any particular case which 
gives greatest efficiency, but this value will 
sometimes be impracticably small. If, for 
instance, the inertia of the governor weights 
only be considered we obtain for greatest effi- 
ciency / = 0; and a consideration of friction 
and the action of reciprocating parts, etc., 
would fix a limit below which it would not 
be advisable to go, and in a gravity gov- 
ernor there must exist a certain relation be- 
tween the height of cone and the rise of the 
balls, which should be taken into consid- 
eration. In a shaft governor, for instance, 
the weight of the ball = c, and its extreme 
motion =/, and the weight of eccentric 
rods, etc., = # K.. . and the motion of 
these parts corresponding to the extreme 
motion of the bull = e,%.. . respectively, 
then fur a governor with two balls 
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is the proper motion of the ball, for the 


timber. Each upper 
roll has an improved 
parallel motion and 
new method of press- 
ure, thatis ample and 
variable at the will of 
the operator. The 
feeding out rolls are 

provided with inde- 
| pendent separate ad- 
justment. 

The under cutter is 
so arranged as to be 
quickly drawn out- 
side the machine, to 
facilitate the setting, 
sharpening and re- 
moving of knives, 
etc., and has also an 
independent attach- 
ment for raising and 
lowering, thus en- 
abling the operator to make the finest pos- 
sible adjustments; with the lower feeding 
in rolls it is instantly adjusted while in 
motion to any desired cut on the under side 
of the timber. 

The top cutter is provided with an im- 
proved feeding in pressure bar on the rough 
surface and improved pressure bar on the 
finished surface, and with the under and 
side cutters. The journals are long and large 
and run in J. J. White’s patent journal 
boxes, that insure perfect bearings and 
alignment at all times. 

The side cutters are both adjusted across 
the whole width of the machine and are 
fitted with patent matcher steps and com- 
bined chip breaker and shaving hood, and 
latest improved hold downs, etc., making a 
complete and perfect side cutter combina- 
tion. The chip breaker and shaving hoods 
are readily swung back out of the way to 
allow access to the knives for adjusting, 
sharpening, etc. The right-hand side head 
being moved by screw shaft and crank 
across the machine, carrying the guides 
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with it, and the guides also having inde- 
pendent adjustment, leaves nothing to be 
desired in the way of adjustment, and at the 
same time equalizes the wear of the rolls, 
bed plate, pressure bar, knives, etc. 

Having the machine constructed with the 
under cutter dressing the under side of the 
timber first, as on the hardwood flooring 
machine, previously described in these col- 
umns, followed by the upper and side cut- 
ters at a very short distance, allows of a 
stronger arrange- 
ment of those } 
parts, insures tim- 7 
ber being planed = 
square and hard- | 
wood flooring that 
will match per- 
fectly, as it fur- 
nishes a true sur- 
face forthe timber 
or lumber, which 





Motor-driven Lathe. 





The illustration presented herewith repre- 
sents an engine lathe which originally was 
driven from a countershaft. This being un- 
desirable it was arranged to be driven from 
an independent motor in a manner which 
nearly equals in efficiency and convenience 
the performance of tools in which the motor 
is part of the machine. 

The motor is belted directly to largest 
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being acted on by 
the upper and side 
cutters, secures 
more perfect work 
and more easy, @ 
rapid and perfect 


i 
A 





feed. 

The upper cut- 
ter and rolls have 
an improved 
power-raising de- 
vice, and are also 
adjusted together 
or separately by 
hand. 

The under cut- 
ter draws out of 
the side of the 
machine and with 
the under rolls 
has instantaneous adjustment to thickness 
of cut. 

The small cut shows the under cutter 
drawn out, and the side cutter, chip break- 
ers and shaving hood swung back, exposing 
the cutters for sharpening, setting, etc. 

The machine is 15 feet long and weighs 
17,000 to 20,000 pounds. The driving pul- 
leys are 16 inches diameter and 10 inches 
face, and should make 950 revolutions per 
minute. It requires 125 feet of 5-inch 
belting for upper, under and side cutters, 
and 17 feet 7 inches of 4. inch feed belt. It 
is made by the J. 8. Graham Machine Co., 
Rochester, N. Y. 

—_-4>e_—_ 

An engineer, who now considers himself 
‘*too old to begin,” recently remarked to 
the writer that looking back over his life 
he considered one of the great disabilities 
under which he had labored was his inabil- 
ity to make a respectable free-hand sketch. 
This is a matter of greater importance to 
some than to others, and what he said may 
not have been much exaggerated. At any 
rate, it is a matter of a good deal of impor- 
tance to mechanics, and especially so to 
machinists. Almost every one knows of 
some machinist who attends to outside 
work a good deal who, will bring to the 
shop such a sketch of what is required as 
would fill a draftsman’s heart with envy. 
And we know that he gets paid for this 
accomplishment. Everybody has noticed at 
school that some boys ‘‘ take naturally” to 
sketching forms, surreptitiously, while 
others never cause their teachers trouble in 
this respect. It would probably be said of 
the boy who showed uncommon proficiency 
in this that he was a genius, but every boy 
has got enough of genius to learn to do 
something in the way of sketching, and he 
should learn it if it requires a good deal of 
effort. He should be compelled to learn 
something of it as a part of his common- 
school education, and if he learns a trade 
should follow it up during his apprentice- 
ship. 


———_ 

The commuters on the Delaware, Lack- 
awanna & Western Railroad, residents of 
Montclair, N. J., have formed an organiza- 
tion which is to demand better accommoda- 
tions and better regard to safety under the 
penalty of transferring their patronage to 
the Erie. 
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This arrangement, while not as desirable 
as where machines were originally designed 
to be driven by independent motor, has 
proven itself very satisfactory in practice, 
and makes it possible to dispense entirely 
with overhead transmission in favor of in- 
dependent driven machinery. 

Another advantage which is frequently 
of importance is that machines may be 
placed independently of the fixed conditions 
which exist when shafting is used. 
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speed of cone pulley and rests on an adjust- 
able base beneath the latter to permit of 
keeping the belt at proper tension with- 
out the necessity of cutting and relacing. 
The belt is never removed from its posi- 
tion on largest step of cone, but the speed of 
motor is varied to suit the requirements of 
the work to bedone in the following manner: 
Directly beneath the bed, rod A, which 
extends nearly full length of lathe, is sus. 
pended and connected at one end to switch 








Fig. 1 


PATTERN FOR A Y 


lever. When switch lever is in a perpen- 
dicular position the motor is at rest, and the 
speed is varied in either direction by simply 
moving rod to the right for forward, to the 
left for backing motion, the rate of speed 
being governed by the position of switch 
lever between the points Band C or D. 

When the maximum speed is required the 
switch lever is placed at ( or D, any inter- 
mediate position giving a correspondingly 
slower motion until B is reached and the 
lathe stops. 














= 


LATHE. 





It will be understood, of course, that when 
in use the motor is entirely covered up and 
protected from chips and dirt ; the engrav- 
ing showing part of this covering or casing 
broken away. : 

The lathe shown was built by the Lodge 
& Davis Machine Tool Co., of Cincinnati, 
O., and is running at the works of the Card 
Electric Motor and Dynamo Co., of the same 
city, who designed and built the motor. 

The lathe is well known to our readers, 


ob 
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Pattern for a Y Pipe by Triangulation. 





By GEORGE GUNTZ. 





In the construction of sheet metal work it 
sometimes happens that a job comes along, 
especially if it is one in which heavy iron is 
to be used, which makes some very good 
men scratch their heads the second time, 
and then they jump on it with the rule of 
thumb. If they hit it, all right; if not, 
well, another piec« 
of stock goes t 
the scrap heap 
Now this artick 
treats on what ai 
the first glanc 
seems to be only 
an ordinary affair 
but when you con- 
fine yourself to 
the conditions, it 
mm becomes quite 
formidable to the 
average boile: 
maker. 

The problem is 
todevelop the pat 
terns for a ‘“‘Y’ 
pipe, the two 
branches to be 
round having 
equalareas. The 
large pipe to fit 
onto around pipe, 
and have an area 
equal to that of 
the two smaller 
ones. 

It. is absolutely 
necessary that 
the end of the 
large pipe be perfectly round, also that it 
should be straight across its face. Now 
it is very well known by those who are 
familiar with this kind of work, first, that 
if you take a piece of round pipe and flatten 
one end, the flattened end will not have the 
same area as the round end; second, that 
when you do flatten. one end of a round 
pipe in one direction, you flatten the other 
end in the other direction ; therefore, it is 
obvious that a straight piece of round pipe 
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PIPE BY 


having been previously illustrated and de- 
scribed in these columns. It embodies 
their well-known features—screw on the 
inside of bed, taper attachment, reverse in 
the apron, and automatic stop to the feed. 
This company is at present engaged in 
building a number of lathes in which the 
motor forms a part of the machine, being 
placed on the head stock in place of the 
cone pulley. These lathes will form the 
subject of an illustration and description in 
the near future. 





TRIANGULATION. 


won't do to make the large pipe out of, so 
it looks as if you would have to cut a spe 
cial pattern for it, and, of course, you 
would not make the branches without doing 
the same. Of course there are a great many 
of your readers who know all about th« 
method employed for laying out a pattern 
for the branches, but as I have never seen 4 
rule laid down in any of the geometrys into 
which I have looked, giving a correct rule 
for developing a pattern for a large pipe to 
conform to the conditions, I think this 
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article will shed a little light on the subject. 
In laying out patterns for any article in 
sheet metal, itis as necessary to have cor- 
rect drawings of the article for which the 
pattern is required as it is to have a correct 
drawing for an article in cast-iron for which 
. wooden pattern is required, and always 
iwo views and sometimes more. In this 
case there is required a half side elevation, 
a half plan and a vertical half of the end of 
one of the branches, but for clearness of 
description I have made full side elevation, 
Fig. 1,a plan, Fig. 2, showing the round end 
of the big pipe, the oval end where the 
branches join and the top of one branch, 
also the vertical half end of branch, Fig. 1, 
and a horizontal half of the same end, Fig. 
8. Now in order to make the side elevation 
as here shown, you must know how long 
the flattened end of the large pipe must be, 
and here you will have to use a little arith- 
metic. Suppose the round end of the large 
pipe is 20 inches in diameter, this would 
have an area of 314 inches, an1 each of the 
branches would require to have an area of 
157 inches, which would give a diameter of 
14.153 inches. Now to obtain the length 
of the flattened end, you multiply the 
area of the small pipe 157 inches by 
8, and divide the product by the di- 
ameter of the small pipe 14.153 inches, 
157” x 3 
14.153" 
= 33.2 inches, length of flattenedend. Hav- 
ing determined this make the side elevation, 
or at least half of it, and draw the half cir- 
cle on the end of the branch as shown in 
Fig. 1. This half circle is the vertical half 
of end of branch. Divide this half circle 
into equal spaces commencing in the center 
at 1 with the compass and stepping off in 
each direction 1, 2, 3, 4, 5, 6; then draw 
lines from these points down parallel with 
the center line 1 /’, cutting the center line 
f fof the large pipe in X, j, ¢, h, g, and the 
miter line a’ fat e’ dc’ b' where the branch 
joins the large pipe. Having done this 
draw the plan, Fig.2, first by describing half 
the circle of the round end of the large pipe 
on the line ff, Fig. 2, and spacing it off in 
the same number of equal spaces as the half 
end of the branch commencing on the cen- 
tera and stepping in each direction as +, c, 
d, e, f; then drop these points down on the 
bottom line of the side elevation as a, J, c, 
d, e, f, Fig. 1, and connect them with the 
points 2’ ec d’ e’ on the miter line with lines 
as shown; also connect these two sets of 
points by diagonals as shown by the dotted 
lines, thus cutting the quarter section of the 
large pipe into triangular pieces. Next 
construct the upper flattened end of the 
large pipe as follows: From the points a’ ’ 
cd ¢ f on the side elevation, Fig. 1, draw 
the lines a’, b' b, ce’ c,d’ d,eé' é, Fig. 2; on 
the line g g describe a half end of the branch 
as Fig. 8, and space this off in similar way 
as that in Fig. 1, and from these points draw 
lines cutting the lines a’, Ud’, c' c',d' d,e'e, 
f 7, making the points a’, b' b,c c,d d, 
e e, f ff; then when these points 
are connected they will form a curve 
which is the shape of half the flat- 
tened end of the large pipe. Now con- 
nect the points on the base circle with 
those on thecurve as a to a’,/ to b', cto 
ec, ete., also connect them with diagonal 
lines a to b', b to ce’, etod', etc. The next 
step in the operation is to construct three 
sets of right-angle triangles as in Figs. 5, 6 
and 7; of the two sets, Figs. 5 and 6, the 
verticals are the same in length and are 
simply the vertical beights of the points 
bc dé f' on the miter line above the 
base on the round end and the horizontals 
are taken from the plan, Fig. 2, as ) d', ec’, 
dd,ee, ff; for those in Fig. 6 the hori- 
zontals are also taken from the plan, Fig. 2, 
asb',bc',cd,de, ef; for the third set, 
Fig. 7, the horizontals are taken from Fig. 
2,asa'b’,b'c',c d,d e', e f’, Whichare the 
spaces around the curve. The verticals are 
taken from the elevation, Fig. 1, as d' }?, 
‘¢c®, d d®, e e*, f' f?. These distances 
represent the height of one point above the 
other on the miter line as a above b', )’ 
above c’, etc. Having constructed these 
triangles, we are ready to lay out the pat- 


which will give you 33.2 inches 
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tern as shown in Fig. 3. First draw the 
line a a’, Fig. 3, then set off on this line the 
distance a a, Fig. 1. You will then dis- 
cover the necessity of all these triangles 
from the fact that this line a a’ is the only 
line on the elevation of the large pipe of 
which you can get the exact length from 
the elevation. The others are all in per- 
spective and are all inclined in different 
directions and do not converge in a common 
center as they would in a cone, hence the 













































necessity of erecting triangles from the 
points on the base circle and these lines 
are the hypotenuses of the same. Then 
with a pair of compasses take the dis- 
tance a b, Fig. 2, and from the point a, 
Fig. 3, asa center, describe short arcs )d; 
next take the hypotenuse «’ 
b* of the triangle 1%, Fig. 7, 
and from the point a’, Fig. 3, 
describe short arcs 2’ }', and 
from Fig, 6 take the hypote- 
nuse « ' of the triangle 1’, and 
from the point a, Fig. 3, 
describe arcs cutting the 
short arcs /’, and finally take 
the hypotenuse / J’ of the 
triangle 1, Fig. 5, and from 
the points J’ bd’, Fig. 3, de- 
scribe arcs cutting the short 
arcs ) 4; connect these points 
with lines, and you have two 
similar spaces representing 
two such asa J, }' a’, Fig. 1, 
and it will be seen that each 
space is made up of two tri- 
angles. Now, in order to 
complete the pattern, it is 
only necessary to repeat the 
operation of making up the 
spaces from the base circle, 
Fig. 2, and the triangles, and 
connecting them to the first 
successively, as shown, to 
obtain pattern in Fig. 3, 
which is one-half of pattern 
of the large pipe. To obtain 
the pattern for the branch 
pipes draw line / h, Fig. 4; 
then from the half end circle 


of the branch, Fig. 1, take the spaces (and as 
these spaces are all equal, it will be only nec- 
essary to set the dividers to one of them) and 
commencing at the middle of the line / x, 
Fig. 4, step off in each direction the same 
number as are contained in the half circle. 
This will give you the distance around the 
pipe, or what is technically known as the 
stretchout ; then set off all the distances 
from the line 6 6, Fig. 1, which is the end 
of the branch, down to the line where the 
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branch joins the large pipe, and to the cen- 
ter line where it joins the opposite branch, 
commencing with 6 &, and setting this dis- 
tance on 6 &, Fig. 4, then 5 J, and setting 
this on the lines 5 J, and 5./ on each side 
of the middle, then 4 7, then 3 2, and so on, 
until you have transferred all, including 
6 a, and connect the points with a line 
drawn free hand, but always bear in mind 
that any laps that may be needed must be 
allowed for on the outside of this pattern. 
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Improved Universal Trimmer. 





We present herewith an engraving giving 
front and rear views of a -universal trim- 
ming machine with some specimens of the 
work for which it is adapted. 

The machine is of a type with which our 
readers are familiar, and is especially useful 
to pattern makers, 

As will be perceived, the machine stands 
upon a substantial iron column with broad 










IMPROVED UNIVERSAL TRIMMER. 
The existence of a partly constructed tun- 
nel under the North River is again brought 
to public notice by the effort in England to 
raise the money necessary to complete the 
work. Whether or not this effort will be 
successful remains to be seen. A good deal 
of the work has been done, in fact, it has 
been estimated that only $1,000,000 is re- 
quired to complete it. The tunnel proper 
was to have been a little more than one 
mile in length and 18 feet in diameter. 





gosTON 


base, permitting it to be placed in any con- 
venient position, and the machine proper 
swivels upon this column, so that it may be 
readily turned to the position most favorable 
for the workman in point of convenience of 
operation or light. 

That degree of rigidity necessary for 
doing accurate work on such a machine is 
secured by adding somewhat to the weight, 
while at the same time ease of operation is 
secured by counterbalancing the lever and 






















6 


arranging the slides, pinion and rack so 
that they cannot possibly become clogged 
with chips or dust. By a slight lateral 
movement the lever may be disengaged from 
the pinion and may then be shifted to any 
convenient position, irrespective of the 
position of the knife. 

The gauges are held in position by means 
of acircular T-slot, which is milled in the 
face of the table, and the arrangement is 
such that the extreme end of the gauge is 
always as close as possible to the knife, and 
never changes its position with respect to 
it. The gauges are faced with pleces of 
tool steel which are adjustable. As indi- 
cated by the engraving the gauges may be 
set at any angle from 85° to 135° (measured 
between face of knife and face of gauge), 
thus providing for a very wide range of 
angles, and the outer edge of table is planed 
80 that a bevel square may be applied to it 
for setting the gauges to an angle taken 
from the work. or to one not provided for 
by the lines marked upon the table. 

The inner face of the upper guide does 
not project beyond the knife, but is planed 
true and just flush with the knife, so that in 
the case of work where a piece has been 
glued to the bottom of a finished piece and 
left to project for subsequent finishing this 
planed surface acts as a gauge and enables 
the projecting portion of the added piece to 
be accurately trimmed. 

The knives are made of the finest tool 
steel, are very thick, ground on both sides 
accurately, and are interchangeable on dif- 
ferent machines. 

An auxiliary and detachable gauge stop is 
also used, which may be fastened to either the 

‘regular side gauge or to the bed of the ma- 
chine, and is valuable as a stop in cutting 
the segments of a circle or in work requir- 
ing several pieces of a size. 

This machine is built by the American 
Machinery Company, Detroit, Mich., and 
can be seen also at their branch house, 11 
Old Hall street, Liverpool, England. 
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Positive Cireulation Economizer. 

The accompanying engraving shows the 
construction of an improved economizer 
such as are often used in connection with 
large steam plants for heating the feed 
water before it enters the boilers ; the heat 
of the flue, or uptake gases, being utilized 
for this purpose. 

The economizer shown is the invention of 
Mr. L. J Hirt, Master Mechanic of the 
West End Riilway Company’s system in 
Boston, and is the outcome of his experi- 
ence with similar devices both in this 
country and in England; in which latter 
country they are extensively used. 

As ordinarily constructed. though there 
are a great many vertical tubes through 
which the feed water is supposed to pass on 
its way from the pump to boiler, they are 
so connected at bottom to a main pipe, that 
it often happens that owing to difference in 
frictional resistance or some other cause, the 
circulation may be confined to a very few 
of the tubes—perhaps to two or four of 
them—which, of course, greatly reduces 
efficiency. 

In the economizer shown this difficulty is 
obviated, the construction being such that 
the water is fed into one section of the econo- 
mizer at B passing downward through 
one pipe—turning in its course in the * bot- 
tom box” at CU, ascending the next pipe 
as shown by arrows—and is again forced to 
turn its course through the bend D, cir- 
culating through each pipe in a section, 
there being a partition or cut-off in the bot- 
tom box, as shown by dotted line between 
second and third pipes. After the water 
has traversed all the pipes in the first 
section it is forced to pass through bend # 
to the next section, and this operation is 
repeated in each section until it passes the 
entire nest of pipes. 

To avoid the danger of cracking of the 
various pipes by being held rigidly in top 
and bottom boxes, there is no rigid top box, 
the bends forming the connections for the 
pipes at the top are not connected together, 
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there being a space of 4 inch between them 
to allow for expansion. 

It is often necessary to clean the inside of 
the pipes, also to remove broken ones. This 
can be readily and easily done by taking off 
the caps A. on the bottom box, and re- 
moving the bends D. The packing used 
being copper grooved rings that allow 
‘‘making up joints,” without any gaskets 
or heads, and can be taken off and again 
secured in place many times without remov- 
ing the packing ring. 

The driving gear has small engine directly 
attached, and this gear is removed from 
contact with the hot partsof the economizer, 
thus making it less difficult to lubricate. 

In this economizer there is a total length 
of 2,016 feet of pipe, through all of which 
the water must pass on its way to the boiler, 
and the efficiency is correspondingly higher 
than in cases where it is possible for the 
water to reach the boiler after going through 
only, say, 25 feet of pipe. 
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Dear Srrs: We are in receipt of your 
letter of the 22d ultimo, and thank you for 
your catalogue, which is to hand at the 
same time. 

We are somewhat amused at the surprise 
expressed as to the use of three dies only in 
bolt screwing. We are well aware of the 
opinion held in the United States as to the 
three and four-die machine, but we are 
equally convinced from a very wide ex- 
perience that it is an wtterly fallacious one, 
in fact, the experience in this country of all 
engineers with both three and four die ma- 
chines is so decisive that no one would ac- 
cept a four die machine, except in the case 
of thin tubes where it is necessary not to 
put too much work on any die, and so dis- 
tort the tubes. 

Whether the climate has anything to do 
with it or not, we do not know, but certainly 
in this country the four die machine has 
been tested and discarded years ago, and we 
are quite convinced that the boasted advan- 
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PositIvE CIRCULATION ECONOMIZER. 


The device for scraping the vertical tubes 
and keeping them clear of soot will be 
readily understood from the engravings. 

This economizer is made by the Consoli- 
dated Economizer Co., 8 Oliver street, Bos- 
ton, Mass. 
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Three or Four Cutters in Die Heads. 





Messrs. Hill, Clarke & Co., of Boston, not 
long ago received the subjoined letter, from 
a manufacturer of machine tools in Man- 
chester, and have suggested to us that it 
might be well to present it to our readers, 
as if we are wrong in this country in respect 
to the number of cutters used in our die 
heads, we ought to know it, and, in any 
event, some discussion of the matter and of 
the reasons for the difference in practice 
might be instructive. The letter referred to 
is as follows: 

MANCHESTER, Jan. 19, 1894. 
Messrs. Hill, Clarke & Co., 
156 Oliver Street, Boston, Mass. 


tages of the four-die machine do not really 
exist. 

If all dies are equally dull, the effect is 
quite the same in either the three or four-die 
machine. 

If one die only is dull, the effect in a four- 
die machine is to throw all the extra work 
on the one opposite, which then cuts away 
more than it should, and so produces an 
untrue bolt. If one only in a three die ma- 
chine is dull, the extra work is divided 
between two others, and the work is even, 
truer than in a four die machine. 

At any rate, whatever the theory, the 
best practice fully confirms the decided ad- 
vantages of the three over the four-die ma- 
chine. 

The same remarks apply to taps with 
three or four grooves. 


me 


In six of the largest cities of Europe the 
loss from fire last year was 47 cents per 
capita; in New York it was $2.80. 
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LETTERS FROM PRACTICAL MEN, 





The Draftsman and the Machinist, 
Editor American Machinist : 

In reading your paper of January 25th | 
ran bang up against an article by ‘‘ Easy 
Way,” in which he calls down in good 
shape the ‘‘artistic ornaments of the ma 
chine trade.” I suppose he refers to us 
poor snips of draftsmen, and I think we 
have stood it long enough. From his ton« 
I suppose he is one of those machinists, and 
if I knew where he could be found, I would 
get my war paint on. Of course, we are o 
no earthly use, but then, a well regulated 
machine shop doing business must make + 
show, even if they do have to keep a few 
costly ornaments around. I happen to be 
one of those fellows who can ‘‘ measure and 
figure,” and for the past twelve years have 
been making ‘‘queer tangles of marks and 
circles.” etc., but in all that time have not 
attained that degree of perfection that | 
could be ‘‘cock sure” of everything. 1 
think it was Professor Sweet who said, 
‘* There is nothing quite so easy as it seems, 
but making mistakes,” and the draftsman 
realizes this as much as any one. When I 
look back over my checkered career, and 
count up the successes and failures, there is 
not much of a margin on either side, but 
this does not cut such a figure, for with 
every failure came a valuable lesson. Many 
a job when finished will pass muster but to 
the eye of the one who created it, and gave 
it form, etc., there is always something 
lacking to make it perfect. Many times 
after having spent days at devising some 
scheme, I have had one of those machinist 
fellows come in and look over my shoulder, 
saying, ‘‘ That was not right: it should be so 
and so,” probably the very thing I had tried 
in vain to make go. It is a very easy mat 
ter to suggest changes, and I would say 
right here to ‘‘ Easy Way ” that perhaps he 
has heard that ‘‘hind sight” is easier than 
‘*fore sight,” for Ido not doubt but he is 
blessed with some of the former. 

The careful draftsman never has a clear 
conscience ; even in his idle hours, if they 
may be called so, the ghost of a possible 
bull is constantly appearing to him. Why 
is it that in every shop there is generally a 
feeling. not just harmonious, between the 
drafting room and the machine shop proper? 
Is not one just as important as the other? 
And is not one just as liable to error as the 
other? I was amused, a short time ago, at 
one of those ‘‘fellows” who handle the 
hammers and files and ‘‘ Munkay-wrenches.” 
He was attempting to dress outa piece of 
work to template, and after spoiling two or 
three castings, gave it up as a bad job, and 
this same man had been at the business 
‘nigh on to thirty years,” and delighted to 
stand around and tell you what wonderful 
things they used to do. Shortly before 
that, in another shop where I happened to 
be at the time, a young man, who claimed 
to be an all-around machinist, was set to 
chipping a keyway in the end of an engine 
shaft, but he was discovered by the boss, 
shortly after, trying to make a corkscrew 
of the shaft. Of course there are bad pills 
in every business, and I suppose we are the 
worst. lama little sorry for what I have 
said, and for fear ‘‘Easy Way” will find 
where I live, I will let up and respectfully 
ask him to consider the source, as Pat did 
when the ass kicked him. A practical man 
is a good article, and a little theory mixed 
in makes him a better one. I do not want 
‘*Easy Way” to think that the draftsmen 
are habitually getting their ‘‘wagon wheels” 
and ‘‘worm fences” in an entangled con- 
dition, but that it is human to err. 

Tse TRAMP. 


To Make the Castings Sound, 
Editor American Machinist : 

Please accept our thanks for the many 
opinions from ‘‘ Practical Men” to which 
you have helped us through your columns, 
in reply to our brief letter of inquiry in 
your issue of January 18th, as to what 
makes the holes in our castings. 

All agree that the difficulty is with our 
cores or molds and not with the iron, but 
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we are interested in the variety of remedies 
prescribed for our case. They may be 
briefly summarized thus : 

ist. Avoid blacking and facing in cope. 

2d. Create pressure of iron by heading up 
the molds, 

3d. Create air pressure in molds by using 
small risers, or none at all. 

4th. Pour with iron as hot as possible. 

5th. Flow iron through the mold after it 
is full. 

6th. Clean the chaplets and protect them 
from rust. 

7th. Be very careful in venting cores. 

8th. Use dryer sand in cope. (The last 
comes to us from the party of whom we 
yought the iron.) 

Now, these are all good practical points, 
and it is the knowledge of such that makes 
a really competent molder. But all of 
these and more we have tried thoroughly, 
and most of them we are using to day, but 
the holes do not entirely disappear. 

Now, with your permission, we will re- 
ply to Our own query, and, for the sake of 
variety, will take the ground that the 
trouble is, or at least may be, in the iron. 

Our first question was, ‘‘Is it possible 
for the defects described to arise from the 
quality of the pig-iron we use?” We say 
boldly, yes. Our holes are undoubtedly 
‘*blow holes,” that is, holes formed by the 
passage of gas, of some kind, through the 
liquid iron and caught and confined in it 
when the iron ‘‘sets”” The different kinds 
of blow holes referred to by Mr. Gilmour, 
in your issue of February ist, are caused 
mainly by the different conditions of the 
iron when the gas passes through it. If 
these gas bubbles pass up through the iron 
when it is in a very fluid state, they will 
flatten out against the cope (if they cannot 
pass off through it) same as the bubble in a 
spirit level, and form the holes described in 
our first letter. On the other hand, if the 
iron has lost most of its fluidity when the 
gas passes up through it, it will not have 
power to close up entirely after the gas, and 
therefore leaves little vertical holes in the 
iron when it sets, and sometimes the iron 
is so nearly set that the gas can get only 
part way up through it, and then we find 
the blow hole further down in the casting. 

Our holes, then, are blow holes, and other 
authorities unite with Mr. Gilmour in say- 
ing that sulphur in the iron tends to cause 
blow holes, and who knows but our iron 
has too much sulphur in it, and if we used 
a better grade of iron the holes would disap- 
pear? Again, it is a fact, as referred to in 
our first letter, that our pig-iron is full of 
blow holes of all kinds and shapes—two or 
three times as many as appear in ordinary 
pig-iron. Now, will your correspondents 
say that these are caused entirely by some 
condition of the molds or ‘*‘ pig beds” in 
which the iron was cast, or do they indicate 
something as to the quality of the iron ? 

Our second question has not been referred 
to by your correspondents, namely, ‘* May 
the holes come from improper melting or 
pouring ?” Not do they necessarily come, 
but may they come from bad cupola or ladle 
practice ? This, like the other, is a funda- 
mental question, and we reply yes, they 
may. It is well known that sulphur in the 
fuel may be imparted to the iron in process 
of melting, and perbaps our fuel is loaded 
with sulphur, and this makes our iron bad 
and causes the holes. Sometimes the iron— 
when it is first drawn from the cupola—will 
sputter and boil in the ladle, reminding one 
of the old-time mush pot when the mush 
was thin and the fire hot. Now, we take it 
that this agitation is due tosome kind of 
gasin the iron that is thus coming to the 
surface and escaping, and if the iron were 
poured while in this condition it might 
cause the holes of which we are speaking. 

Again, when we break the iron that is 
left in the runner box, after pouring these 
boilers, we find it full of blow holes, which 
was not the case formerly when we used a 
different brand of iron and seldom hada 
blow hole in the castings. 

We may add that Mr West in his ‘‘ Mold- 
ers’ Text book,” page 213, has very con- 
cisely described our holes as ‘‘ smooth con- 
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cave indentations,” and says they are caused 
by a ‘‘gas cushion.” His remedy is less 
sea coal and more pressure. 

Will be glad to hear further from your 
readers on this subject. W. H. Drake. 


Molding a Double-arm Split Pulley. 
Editor American Machinist : 

The following method of molding a double- 
arm split pulley, 12 feet in diameter by 4 
feet face. and weighing 29 000 pounds, was 
successfully adopted recently in a shop 
where the cranes were not strong enough to 
lift either the outside or inside of the mold— 
a method usually adopted in the case of 
pulleys of wide face: 

A plate having a tapered hole to receive 
a spindle about 8’ diameter by 6 feet long, 
as shown in Fig. 1, was bolted securely to a 
bed of masonry. A pit 15 feet in diameter 
and about 56” deep was dug around the 
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space made by it filled with green sand 
facing, working it until it was of a uniform 
hardness. The other surfaces were swept 
at the same time. and the sweep and collar 
removed, and a pattern of the hub placed 
on the spindle ; dry sand facing was rammed 
around and level with the under side of the 
arm cores. The sweep for the rim was then 
put in position to set the cores, and the cores 
which rest under the arm cores and form a 


portion of the rim were placed in their re- . 


spective positions, and the lower arm cores 
were placed above them. The arm cores 
were made ina box and strengthened by a 
grid, and the cores were pasted together and 
put in position without clamping. 

The small cores between the arm cores 
next to the rim were placed next, and simt- 
lar ones placed at the hub end, and the up- 
per arm cores placed upon them, and finally 
the small core above the arm core next to 
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SECTION ATARMS. 
Showing manner of holding cores between arins, 


Fig. 3. 
Moupine A DOUBLE ARM Spuir PULLEY. 


spindle, and a curbing 30’ deep was placed 
around, leaving a space of about 12 inches 
inside of the curbing around therim. The 
curbing was made in sections of cast iron, 
bolted together, and sand fitted in around 
the outside. The bottom of the pit was 
carefully rammed, and a sweep was used 
made of a board shaped on the bottom edge 
to sweep the lower end of the hub and rim 
and bed upon which were laid the lower 
arm cores. The sweep was fastened toa 
casting on the spindle, and was adjusted 
vertically by means of a split collar placed 
on the under-side of the sweep casting. A 
piece of board was fastened to the outer 
end of the sweep about 8’ wide, and ex- 
tending below the sweep about 2’, and di- 
rectly below the position of the rim. The 
bottom of the pit was made with black 
sand, and carefully swept with the piece in 
place, after which it was removed and the 


the rim The space between the arms was 
filled by three cores, made in a similar man- 
ner to the arm cores, and fastened by a wire 
to stakes driven into the bottom of the pit. 
The sweep was then removed. and the joints 
in the cores well scratched and filled with 
core sand and lead mixed soft, blacked and 
dried with a hanging stove. After it was 
dry, the bottom was dampened, the rim- 
sweep adjusted, and the outside of the rim 
rammed up with green sand, and the sweep 
and spindle removed ; the space around and 
between the arm cores was filled up with 
sand, and dry sand rammed around the hub 
pattern. A cope was used to form the top 
end of the hub, which was of dry sand. 
After the cope was removed, the hub was 
drawn and the mold blacked and dried by a 
hanging stove. The cope was replaced and 
an old ring plate placed around and on top 
of the rim cores; after being properly 
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weighted the pulley was poured in the 
usual manner, at the hub by means of 
basins, the mold being open at the rim; 
about 24’ extra face was allowed for cut- 
ting off. A core 1 inch thick was used to 
split the hub, and the rim was split in the 
same manner, except 1}’’ was left at the 
outer and 3” at the inner edge for breaking, 
as shown in the plan, Fig. 3 A more satis- 
factory piece of work could hardly be ex- 
pected. E. J. CONDON, 


The Insurance Trust, 
Editor American Machinist : 

There is much talk about imposition upon 
the people by trusts, by the sugar trust, 
oil trust, carpet tack trust, coal combina- 
tion, and others, but there is one trust that 
is as great and close a private monopoly as 
any of these, although it has not attracted 
general attention. All the insurance com- 
panies are combined into a trust that dic- 
tates the price of this necessity at its will. 

See how the grind works. I have been 
paying a rate of $1 60 on my Philadelphia 
gear shop tools and stock, and now that the 
prevailing depression has cut off some of 
the business of the insurance combine. and 
threatened the fat salaries of its officers, 
they suddenly raise my rate to $270. That 
rate I must pay or insure myself, and I have 
spunk enough to accept the latter alterna- 
tive 

When remonstrated with, they have their 
excuse ready, that my rate has been raised 
so Many cents on account of the height of 
the building. so many ceuts because there is 
no watchman, so much on account of this, 
and so much for that, while the facts are 
that the building is no higher than always, 
there never was a watchman, and this and 
that are precisely the same now at $2 70 as 
they have been at $1 60. 

The only and the real excuse for the 
squeeze is that times are hard, and the com- 
bine must make a raise some way or other, 
or else share the business depression with 
the rest of us. Manufacturing concerns are 
studying economy as they never have be- 
fore, and are cutting off a vast amount of 
wholly needless insurance, and this nips the 
insurance trust, and forces it to raid those 
that must pay, or miss their accustomed 
income. 

Talk about oppressive trades unions of 
workingmen! The gentlemen of capital and 
ease are the greater and more successful 
sinners in that direction, and the only 
remedy is to pitch the tea into the harbor, 
and go without insurance for a while. 

Lexington, Mass. GrorGe B. Grant. 

Fluting a Roll, 
Editor American Machinist: 

An’ easy way to flute the roll mentioned 
in Question 57 (issue of February 1st) is with 
a knurl held in the tool-post, pressed against 
the roll as it turns in the lathe and fed along 
by the feed the same as in turning I have 
done steel rolls 6’ diameter, 3 feet long, 36 
to the inch in this manner. R. Kast. 

New York. 


Mounting Blue Prints, 
Editor American Machinist : 


I noticed in your last paper that C. H., 
of Decatur, Ill., has had trouble with his 
blue prints, or, rather, the cardboard. 

I think I havea good remedy. Instead 
of using cardboard, get sheet-iron (about 
No. 82) and use it instead of cardboard. If 
blue prints are very large get sheet iron 
heavier. It will not warp or wear out; if 
it gets bent, straighten it out; butif card- 
board is bent it is gone. Sheet-iron when 
once used, I think, will always be used. 

R. C. O. 
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The air of this country seems to havea 
beneficial effect on Italians, at least they 
are moving against the padrone system by 
which the latter pockets just about half 
the money paid to laborers by the city of 
New York, and getsa big bonus for sup- 
plying contractors and corporations with 
laborers. The whole padrone system is 
scarcely removed from slavery, and is much 
worse in some respects, 
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A Perpetual Motion Machine Gibbet. 





New York papers of recent date contain 
accounts of the suicide by hanging of a ma- 
chinist who for some years worked at the 
roundhouse of the New York Central road. 
He was a German and years ago conceived 
the idea that he could construct a perpetual 
motion machine. He worked on this ma- 
chine for years, and, finally, contrary to 
what usually occurs in such cases, became 
convinced that the machine would never 
work. In discouragement he then hanged 
himself upon the machine. 

We can conceive how an uneducated per- 
son, unfamiliar with machinery and mechan- 
ical matters, might, for a time at least, per- 
suade himself to believe that perpetual 
motion is possible, but how any machinist 
can for a moment entertain any such an 
idea is more than we can understand. One 
of the fundamental facts connected with 
machinery is that every part of a rigidly 
connected mechanism moves with a force 
inversely proportional to its rate of move- 
ment. This one fact thoroughly grasped 
and understood will forever prevent any at- 
tempt upon the part of him who does grasp 
and understand it to devise a perpetual mo- 
tion machine; and it is a fact which it is so 
easy to thoroughly grasp and understand 
that it would seem as though any machinist 
ought to thoroughly learn it during his first 
year at the business, or, say, the first time 
he observes and really thinks about the 
motions of the different parts of a punch- 
press, or of a back-geared lathe. 

—_ eB: 


Making Experiments. 





The difficulty of making an experiment 
that shall satisfy others has occurred very 
forcibly to us of late in connection with the 
experiments by Mr. Willis, made some time 
since, with reference to the use of long and 
short pipes for indicator connections. We 
have received several communications on 
the subject that, while they were entirely 
convincing to those who made them, would 
fail to settle the matter in the minds of 
others because of inexactness. The con- 
clusions to be drawn from some of them 
would be so fundamentally opposed to those 
naturally drawn from others, that nothing 
but the most exact conditions and the exact 
statement of conditions, would be convinc- 
ing, or even in any way satisfying. We do 
not despair of yet getting the record of fur- 
ther experiments from which very inter- 
esting conclusions may be drawn, and es- 
pecially as to why the evidence appears to 
be so contradictory. It may be remarked 
without offense that only one experiment 
should be tried, at the same time. <A good 
many people have been disgusted with their 
own experiments, made at a good deal of 
expense, because two or three things had 
been tried at once. Such was the case with 
a man who, at one time, was well known in 
railroad circles. He made some quite elabo- 
rate experiments to determine the saving in 
the use of balanced slide valves, and never 
ceased to condemn himself for the fact that, 
summing up atthe conclusion, he was en- 
tirely unable to form any intelligent con- 
clusion in what he really started out to de- 
termine, because, as he expressed it, he 
‘‘tried two experiments at once.” 

— oe 


We notice in some quarters a disposition 
to use the term ‘‘machinist” in a new 
sense, 7. ¢., to indicate those who construct 
or manage that variety of machine by which 
the nomination and election of certain 
candidates are brought about regardless of 
the wishes or preferences of citizens who 
are popularly supposed to have some voice 
in the matter. We object to this use of the 
term because we think a name to which so 
much of honor and glory attaches should 
not be so misused and confounded with 
those who, instead of being engaged in an 
honorable and extremely useful occupation, 
are engaged in one which is of just the 
contrary character. We have always re- 
gretted that the term ‘‘machine” had been 
applied to that form of political organiza- 
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tion which is designed to bring about cer- 
tain pre-arranged results contrary to the 
real wishes of those who do the voting, 
though we must concede that the term so 
applied is, in a sense, very appropriate. 
But ‘‘machine man,” as a designation for 
one who constructs, or runs such a machine, 
will do as well as ‘‘machinist,” and we 
would much prefer to see it used. 
ee ee 

The remarks of a well known mechanical 
engineer at one of the recent meetings for 
discussion, to the effect that triple expan- 
sion engines of large power were in use that 
required sixteen or seventeen pounds of 
water, and that too much attention has been 
given to the adding of cylinders, and too 
little to using refinements of steam engi- 
neering that would bring about better re- 
sults with fewer cylinders, call attention 
to an undoubted fact. Questionable con- 
struction is sometimes employed, the feeling 
being, apparently, that the extra cylinder 
will at least make good other losses. But 
his remarks naturally lead to another view 
of the matter, and that is, that in many of 
the elaborate tests the conditions seem to be 
in favor of the multi-cylinder engine as 
against the fewer cylinders. In other words, 
there are two sides to the matter ; the con- 
ditions of tests are seldom so nearly alike 
that really intelligent comparison can be 
made. In other words, such comparison 
as shall demonstrate beyond reasonable 
doubt the actual economy of adding cylin- 
ders. There is room for experiments that 
should help to a better understanding of 
the whole matter, and so save a good deal 
of the groping along, all the while a good 
deal in the dark. 

ee 

Machine tools may be classed, in the 
main, as slow-running, long-lived ma- 
chinery, which is unfortunate in one re- 
spect. They actually last too long for the 
good of the user. There is an attachment 
for old machine tools that keeps them in 
service after skill in the art has produced 
something so much better that they ought 
to be put out of the way. The old lathe 
that did good work thirty years ago, is good 
to day, because it was good then, so the 
argument goes ; and so it is with a hundred 
other things. There are still shops using 
square shank drills because they have 
always been used, and because things in 
general are fitted tothem. It often happens 
that the old tools and the old ideas prevail 
until new men build the new shop and 
equip it with new tools and new ideas. 
The old shop often dies because of its 


burden of old tools. 
—— -- - 


A large proportion of the cities of this 
country are in a chronic condition of com- 
plaint at the exorbitant price charged by 
the gas companies for gas. That the com- 
plaints are well founded is proved by the 
citation of instances where, through the 
restraining influence of legislation, the price 
is much lower. This high price is bad 
where workshops are lighted by gas, and 
it is particularly bad for the small gas- 
engine trade. The gas engine is one of the 
most popular means of furnishing small 
power, and can very well hold its place if 
it has a fair chance in the price of gas. But, 
handicapped as it is in many cities, it is at 
a disadvantage that does not belong to it by 
right; unnecessarily high price for gas is a 
detriment to a hundred small manufactur- 
ing interests in a large city, and it looks as 
if the outcome would be that cities will 
find themselves compelled to furnish gas as 
well as water to the citizens. 

=>: 

Year by year the machine shops that 
build everything grow scarcer. Competition 
crowds them out of business. Steam en- 
gines, machine tools, mill work, and the 
like, do not harmonize well enough to meet 
the present conditions. The fact is that a 
good deal of energy is required to get along 
satisfactorily with a business in either, and 
when the energy in a single shop is spread 
out too extensively it gets thin in places. 
A shop attempting all is likely to find it 
can buy either for less money than it can 
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build. Following shop practice in this 
respect the mechanic and the mechanical 
engineer become specialists. The man who 
can do everything, or who knows everything, 
is not indemand. In the various branches 
of the machine business there are different 
requirements, and, as competition grows 
fiercer, the division in skill and art becomes 
more subtle. Whether or not this division 
and subdivision is better, makes little or no 
difference. It is the way in which the 
world is moving and the individual has no 
choice but to move along with it. It is an 
iron law. 





ee 

According to correspondents of Jron from 
different European centers the iron and 
steel trade throughout France is brisker 
than it has been and prices stronger. Some 
of the railroads are ordering more freely, 
and private firms are in some instances giv- 
ing large orders. Many furnaces are in 
blast, though a good many are still idle. 
In Germany the conditions are about the 
same. In Belgium there does not appear to 
have been much advance. On the whole it 
seems that there has been material business 
improvement in Europe. 

—__>e—__—__ 


Literary Notes. 





WHAT AN ENGINEER SHOULD KNOW ABOUT 
ELECTRICITY. By Albert L. Clough, E. E. 


This little book is No. 4 of the ‘‘ Mason 
Regulator Series,” and, as indicated by its 
title, is intended to give to the engineman 
that knowledge of electricity that will help 
him in overcoming the difficulties ordinarily 
met with in the management of power 
plants in which electrical apparatus con- 
stitutes an important and constantly in- 
creasing part. Besides this information— 
which is plainly given and accompanied by 
illustrations—there are also the ‘‘ rules and 
requirements of the Underwriters’ Inter- 
national Electrical Association, for the in- 
stallation of electric light and power.” The 
book is devoid of difficult technicalities and 
mathematics and gives much useful informa- 
tion and practical ‘‘ pointers” for engine- 
men and mechanics. The book is 44’x7", 
108 pages, flexible covers. It is published 
by the Mason Regulator Company, Boston, 
Mass. Price, 50 cents. 


We have received No. 41 of ‘‘ Shoppell’s 
Modern Houses,” which contains 50 colonial 
designs of houses, varying in cost from the 
simplest cottages to elaborate houses, be- 
sides 26 designs of other styles, together 
with much other information pertaining to 
building. Itis published by the Co opera- 
tive Building Plan Association, 63 Broad- 
way, N. Y. 

We have Volume I. of the ‘‘ Proceedings 
of the Society for the Promotion of Engi- 
neering Education.” This new society held 
its first meeting at Chicago last August, 
and it constituted Section E of the World’s 
Engineering Congress. ‘This first volume 
contains valuable papers presented at the 
meeting by eminent engineering instructors 
on topics of the utmost importance to all 
who are engaged in this line of work. These 
papers were freely discussed when pre- 
sented, and this discussion is given in full. 
Amongst the papers are those bearing the 
following titles: ‘‘The Ideal Engineering 
Education,” ‘‘ Requirements in Mathematics 
for Engineering Education,” ‘‘ Comparison 
between American and European Methods 
in Engineering Education,” ‘‘ Equipment of 
Engineering Schools,” ‘‘ Teaching of Graph- 
ical Methods,” ‘‘ Original Research by 
Students,” ‘Drawing for Engineering 
Students.” All the papers have evidently 
been prepared with great care, and the vol- 
ume is well printed and bound. It is uni- 
form in size with volumes of proceedings 
of the other technical societies, and may be 
had of the Secretary, Prof. J. B. Johnson, 
Washington University,St. Louis, Mo., $2.50. 





HOW TO FRAME A HOUSE, or Balloon and Roof 
Framing. By Owen B, Maginnis. 


This is a book in pamphlet form, which is 
intended for the use of the practical house 
builder. Its author has been teacher of 
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drawing at the New York Trade School, 
and has profusely illustrated his book with 
drawings showing how to lay out, frame and 
raise timber houses on the ‘‘balloon princi- 
ple”; also an easily understood system of 
roof framing. The book is published by its 
1uthor at 856 West 124th street, New York 
City. Price, $1. 

An innovation in the Patent Office Gazette, 
recently ordered by Secretary Smith, is the 
publication of a list of patents expiring 
during the week. This will no doubt be 
found very useful in drafting rooms and 
other places where the question of the right 
to use a given device is constantly coming 


: —— 
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Quattons - mua interest relating to para dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








(101) J. C., Newark, N. J., writes: I 
have a new razor which I am advised to 
put in oil for 24 hours before using. Do 
you think this will do any good? A.—No. 


(102) F. V. F., Kewanee, Ills., writes. 
Please inform me in which numbers of the 
AMERICAN MACHINIST the articles relating 
to tool chests were published A.—May 7, 
14,28; June 1i and July 2, 1891. 


(103) H. J. N., Fitchburg, Mass., writes : 
I want to draw "sulphuric acid through a 
cock or valve. Can you give me a mixture 
of any material except glass which the acid 
will not affect? A.—We know of no metal, 
excepting platinum, which this acid will 
not affect. 


(104) Mr. H. J. Gielow, Engineer and 
Naval Architect, New York, calls our at- 
tention to a very palpable error in our 
answer to Question 58, current volume. In 
that answer we gave 10 square feet per 
horse-power cooling surface for a keel con- 
denser. The usual allowance is about + of 
a square foot, as pointed out by Mr. Gielow, 
and for which we thank him. 


(105) Inquirer, Brooklyn, N. Y., writes: 
Please give me a simple rule for computing 
the size of steam chest of a small engine, 
say, a hoisting engine with cylinders 
6x10 inches. Also, what is the average 
piston speed for the same engine? A.— 
The only rule for determining the size of 
steam chest is to make it large enough, and 
no more, for the valve and its travel, and 
allow a passage sufficiently large for the 
steam to surround it. The average piston 
speed for this class of engine is about 400 
feet per minute. 


(106) J. L., Brooklyn, N. Y., writes: 
Please give me he ag: of a double-acting 
slide valve cylinder. If you have none, 
please let me know where I can obtain one, 
and the price. A.—You will find a good 
illustration of cylinder and engine in our 
issue of October 12, 1893. This cylinder is 
designed for a balanced slide valve. For a 
plain slide valve the width of the exhaust 
port should be reduced so as to bring the 
steam ports closer to each other. You will 
find drawings of cylinder designed for a 
plain slide valve in the ‘‘ Elementary Man- 
ual of the Steam Engine,” by A. Jamieson. 
The price of this book, if our memory is 
not at fault, is $2. 


(107) J. L. A., South Superior, Wis., 
writes: We have an open feed-water heater, 
56 inches diameter and 12 feet high; we wish 
to make a coil heater of it, or one in which 
the feed water passes through a system of 
pipes or tubes in the heater so as to deliver 
the water to boilers at a higher temperature. 
What we would like to knowis, what do 
you consider to be the best arrangement? 

A.—We would be in a better position to an- 
swer your question if we bad a drawing of 
the heater as it is at present. From the 
data you have given we should put a hollow 
cast-iron head at each end of the heater, 
and run straight copper tubes, say, 4 inch 
diameter, from one head to the other and 
pack their ends in the inner walls of the 
heads so as to make steam-tight joints. The 
exhaust steam should enter the side of the 
shell and an outlet provided for the water 
of condensation. The feed water passes 
through the tubes; the heads can have par- 
titions so as to cause the feed water to flow 
two or three times through the tubes on its 
vay to the boiler. Care should be taken 
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to give the steam as free a passage as pos- 
sible so as to avoid increasing the back press- 
ure, while at the same time the heat of the 
exhaust steam should be imparted thor- 
oughly to the water. Of course, the con- 
sideration of strength and convenience of 
examination, and putting the tubes in place 
and packing their ends, should not be neg- 
lected. This makes a good heater, but it 
is an expensive one. Coils of pipes, with 
plain cast-iron heads at each end of shell, 
may answer your purpose. 


(108) T. J., Worcester, Mass., asks: How 
can I find the logarithm ‘of a number with- 
out the use of a table? Or, in other words, 
how are tables of logarithms computed ? 
A.—For a table of Napierian logarithms 
itis only necessary to compute the loga- 
rithms of prime numbers, those of other 
numbers may be found by taking the sum 
of the logarithms of their factors. Let the 
Napierian logarithm of a number be desig- 
nated by the symbol 7. The logarithms of 
numbers are found as follows: 


is We | 
12=2 (44+ eee see ee +) 
nv 5x35 "7 X38 
= 0.693147, 
1 
13 = 0.698147 42 
693147 + (tt+ietipe 
1 
_. .) = 1.098612, 
taxon) 
it). ae = 1.386204, 
1 1 
15 = 1.886204 +2 
. + (testet este 
1 
.. .) = 1.609487. 
taxer *') 


In a similar way the logarithms of other 
numbers are computed. The common 
logarithms, or the Briggs’ system, are found 
by dividing the Napierian logarithms 
by 2.302585. You will find this whole sub- 
— thoroughly explained in Davies’ ‘‘ New 
3ourdon.” The foregoing shows the 
amount of labor involved in computing the 
logarithm of a number, and the impractica- 
bility of working without a table of loga- 
rithms. 


(109) N. L. H., Syracuse, N. Y., writes : 
Please explain in ‘full the method of setting 
Corliss valves. A.—‘‘ Take off the back bon- 
nets from cylinder, and notice that the lines 
marked on the valves and on the cylinder 
are the lines of opening. On the back of 
hub of wrist-plate will be found a center 
line, and a line will also be found on the 
corresponding hub of stand which supports 
the wrist plate ; when these two lines meet, 
the wrist plate will be in its midway or 
central position. On either side of center 
line of wrist plate stand will be found an- 
other line, which marks the vibration of 
wrist plate, and when center line of wrist 
plate coincides with either of these lines it 
will be in its extreme position. Place the 
wrist plate in its central position, and, by 
means of the adjusting nuts, make the 
lengths of the valve connections such that 
each steam valve may have the proper 
amount of lap—say, from 4 inch in a small 
engine to#inch ina large one—and that 
the exhaust valves may be just ready to 
open, or without any lap. Then connect 
the eccentric hook to its pin on the wrist 
plate, and turn the eccentric around loose 
on the shaft, and, if necessary, adjust the 
length of the eccentric rod so that the center 
mark on the wrist plate will vibrate to the 
lines of extreme travel marked on the stand. 
Then place the crank on either dead center, 
and turn the eccentric on the shaft, in the 
direction in which the engine is to run, 
enough more than one-quarter of a revolu- 
tion ahead of the crank to show an opening 
or lead of the steam valve nearest the piston 
of from ;'; to} of an inch. Then tighten 
the set-screw in the eccentric, and turn 
the shaft with eccentric one half revo- 
lution in the same direction, and notice 
if the opening or lead is the same as 
on the other steam valve; if not, ad- 
just it by making its connection either 
longer or shorter as may appear necessary. 
To adjust thecams for disengaging the steam 
valve hooks, let the governor balls remain 
in their lowest position, and move the wrist 
plate to either extreme of its travel and 
hold it in this position; then lengthen or 
shorten the cam rod for the steam valve at 
opposite end (which will then be wide open), 
so that the steel cam on the brass cam collar 
will touch the curved arm of the cut off 
hook ; move the wrist plate to the other 
extreme of its travel, and adjust the other 
cam rod in the same manner. To prove the 
correctness of the cut off adjustment, raise 
the balls of the governor to about where 
they would be when at work, or to a medi- 
um height, and block them there. Then, 
with the eccentric connected to wrist plate, 
turn the engine shaft slowly in the direction 
in which it is to run, and, when the cut-off 
hook is detached by the cam, measure upon 
the slide the distance the crosshead has 
moved from its extreme position. Continue 
to turn the shaft in the same direction, and, 
when the other cut-off hook is disengaged 
by its cam, measure the distance the cross- 
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head has moved from this extreme position, 
and, if the cut off is equalized, these two 
distances will be the same. If they are not, 
adjust the length of the cam rods until the 
points of cut off measure alike. Wherever 
convenient, it is desirable that an indicator 
be applied to the engine when at work, and 


this setting of the valves tested and more | 


accurately adjusted, so that the engine may 
be in the best possible condition for eco- 
nomical work.” The above relates to Cor- 
liss engines built by the Fishkill Landing 
Machine Company. 
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Grant’s Gears, Lex’n, Mass., & Phila., Pa. See p. 12. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
Chucks, the Nat’l, est’d 1882. 39 Cortlandt St., N. Y. 
Speed Gage McLauthlin & Co.,Fulton St., Boston. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 
Engine Castings, Humphrey’s Foundry, Belle- 
fontaine, O. 
Best Presses and Dies for all sheet metal work. 
Ferracute Machine Company, Bridzeton, J. 
Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt Street, N. Y. 
Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N. J. 
Upright Drills, stationary head, W. & L. 
without B.G. J. E. Snyder, Worcester, 
M. E. Howard, 
and 8 H. P. 
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Indianapolis, Ind. Specialty, 4 
engines instock, write for price. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Blue printing a specialty. Jigs and tools designed 
for all purposes. Drawings perfected. Send for 
estimate. C., Box 464, Madison, Wis. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


‘**Pumping Machinery.’”’ New book, 450 pp,-8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia, Pa. 


American Packing Rings make pistons steam 
tight. Are simple, durable and inexpensive; write 
for circular. J. H. Dunbar, Youngstown, O. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum. ; 


**Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA- 
CHINIST PUBLISHING Co.,, 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
>_> 
Sceond Monthly Meeting of Mechanical 

Engineers—Discussion of Professor 
Sweet’s Paper (Abridged.) 











(Continued from last week.) 





Dr, CuarLes E, EMery: I wish to ex- 
press the great pleasure that I had in listen- 
ing to the greater part of Professor Sweet's 
paper. Coming from an engine builder it 
showed research, great thought and, above 
everything, great liberality. There is a 
place for the work of everybody. I am 
sure that the paper we have heard enables 
us still more to appreciate the very just and 
high character of its author. 

In regard to details I was about to raise 
the same question that Mr. Kent did in re- 
gard to the German engine. It certainly 
was next except as to the matter of casting, 
something in a small air engine that Pro- 
fessor Sweet was kind enough to call my at- 
tention to, the best finished work there, and 
it was a very creditable piece of work. It, 
however, ran only 100 revolutions a minute, 
if I recollect rightly. Compare that with 
the work done, for instance, by the engines 
of the ‘Paris’ and “New York.” The 
speeds are about the same. There isa little 
less, of course, on those large engines of 


9 


10,000 horse-power. They are only calcu- 
lated to run a littleover 80, but I have stood 
between thecranks when they were racing 85 
and 90 and running perfectly smooth, and they 
working up totheir full capacity. That shows 
what a marine engine can do, and it puts 
this engine in its proper light. Itis simply 
a good torpedo boat engine running well 
and creditably, and the most prominent feat- 
ure in it, to my mind, was that they were 
using an American cut-off. They had the 
Rider cut off valve in order to get regula- 
tion. That engine was not the most credit- 
able engine there, in my mind. By going 
off into a corner of the grounds there, into 
the station of the Intramural Railroad, you 
would find a 170 kilowatt generator run by 
the Williams engine, a unique engine all 
the way through. It was of the marine 
engine type, but it was handling a generator 
very much heavier than the old fashioned en- 
gine, and it would stand right up to its work, 
running 2,500 amperes, 560 volts there, 
slowing up when necessary, because it was 
not large enough to carry it, and then 
rising up to speed again. It ran the road 
without assistance from any other engine. 
It was a very creditable performance, and 
those who did not happen to see it missed 
something. 

There was so much in the details of the 
various exhibits there that I cannot go over 
them in order. [ was particularly impressed 
with the large number of engines with 
single valves, regulated by the governor, 
compounds and single engines, all working 
well. That feature has been commented 
on already. Now, that is an improve- 
ment of which we, as Americans, should be 
proud. The high-speed engines had their 
troubles at first, and they were largely due 
to bad work. They were due to bad gov- 
erning, and between the two there were 
considerable breakdowns, and there were 
hot bearings, and they were not popular. 
But those engines worked well, and a great 
many of them were fully loaded, and it was 
one of the pleasant sights of the Fair to 
watch them running so quietly, and with so 
little apparent effort. Of course, the mag- 
nificent monuments, the larger engines, were 
attractive in their way. It was a misfortune 
that on one of them, made a special engine 
for the Fair, it was attempted to put a new 
valve gear, and they did not make it work. 
But, after all, it should be simply called a 
misfortune, because the man, for the first 
time probably, attempted to build a Corliss 
engine. He saw the necessity of some 
method of regulation with those very large 
engines. The lesson to be learned from the 
Schichau engine there using the Rider 
valve shows that they appreciate it as well 
abroad. 

Mr. OpELL: In regard to the Corliss en- 
gine at the Centennial it probably was not 
of the best design, and it has been a subject 
of ridicule. But about that time, from 1872 
to 1876, it was my good fortune to be very 
intimately acquainted with George H. Cor- 
liss. I dida great deal of testing for him, 
and those who knew Corliss well, know that 
he always had some object in view in design- 
ing anengine. He designed that Corliss en- 
gine as an exhibition engine, and while he 
was building that engine he was designing 
an engine which has given about as good 
duty as anything from that day to this. I 
refer to the Pawtucket pumping engine. 
He was designing that engine at the very 
time he built the Corliss engine. 

Mr. Kenr: The lesson of the engineer- 
ing exhibit at Chicago to me was one of 
chaos. Steam engineering is undoubtedly 
undergoing a transition, and we do not know 
what itis going to eventuate in. There is 
a conflict between half a dozen types, and in 
each type there are half a dozen varieties. 
It looks as if in the next few years many of 
the engine builders of the country would be 
called on to revolutionize their shops and 
build a different kind of engine from what 
they are now building. We have heard en- 
comiums of the high speed small engine, 
running very high speeds and small powers. 
It looks as if the epitaph of that engine was 
very shortly to be written, because it has 
absolutely failed to demonstrate economy 














10 


of steam. The slow-speed engines of the 
Corliss type are likely to be driven out toa 
large extent by the marine type of 
engine, and it is a question whether 
that is the coming type. There have been 
a great many criticisms made of the marine 
type of engine, that is, the three cylinders, 
cranks at 120, vertical engine, on account of 
its supposed instability vertically; the vi- 
brations, the difficulty of climbing upstairs 
to oil the engine and all these things. I 
would like some engineer who is acquainted 
with the subject to tell us whether there is 
really any serious objection to a vertical en- 
gine of that kind; whether the objection is 
sufficient to overcome the manifest advan- 
tages of small space, the possibility of con- 
necting it to dynamos with the minimum 
possible space. The Westinghouse and the 
Willans exhibit also show that there may 
be a change in that direction, and the Wil- 
lans exhibit certainly makes the automatic 
governor men a little alarmed by bringing 
back the possibilities of throttling govern- 
ing again. Have we been making a mis- 
take in saying that the throttling governor 
engine was a thing of the past? Shall we 
have to say that it is fully as automatic as 
the other when we put it on three cylin- 
ders? AsI say,the whole thing is in a state 
of chaos, and we do not know where we are 
at. 

Mr. DurFke: It may be of interest to 
the engineers present to know that prior to 
1870 there were some Corliss vertical tan- 
dem engine: designed by Mr. Griffin, and 
erected in the Phoenix Iron Works. Those 
engines are still running in those works, 
I believe. There was quite an interval of 
time between their erection and starting, 
through some change in the business, but 
the engines, I believe, have given good 
satisfaction from the time they were put to 
work until the present. In 1864 I put a 
Corliss vertical engine, 42x42, running 85 
revolutions a minute, in the North Chicago 
Mill. That engine I subsequently took out 
and put into the Milwaukee Mill in 1868.... 

Prorgssor Hurron: What Mr. Kent 
says induces me to reminiscence and to con- 
firmation of his feeling of uncertainty. In 
1879, I was called on, asa sort of advisory 
engineer at Columbia College, to recom- 
mend to the Board of Trustees what form 
of engine we should put in to drive the 
ventilating fan of the building, which was 
then under construction. It was obvious 
that we wanted to have a high-speed en- 
gine, and Professor Trowbridge and myself 
acting jointly—Professor Trowbridge with 
his experience coming, of course, down 
from the Novelty Iron Works—agreed that 
the only engine that would meet the re- 
quirements of the case was the Porter- Allen 
engine, and there were several years during 
which all our class-room work was directed 
in that way. Mr. Porter could not furnish 
us with the engine when we wanted it, and 
the contractors went to the only other high. 
speed engine that there was in existence at 
that time, and that was the Buckeye. That 
was only three years after the Centennial— 
by the time it was put in it was four years 
—and at that time there were but two high- 
speed engines,'and when Professor Sweet 
was asked to give the opening paper at the 
formation of the society, it was considered 
that it would be of great interest to have 
him describe to the American Society of 
Mechanical Engineers, just then formed, the 
special features of construction of his 
straight-line engine. That was a distinct 
novelty when this society was formed only 
fourteen years ago. When we consider that 
all this development of the modern engine, 
as we have seen it in Chicago, is the develop- 
ment of the last few years, we can appreci- 
ate how everlastingly rapid the development 
has been during that short time, and can 
concede that Mr. Kent’s criticism is perhaps 
deserved that we do not know exactly what 
is the future and stable type of the steam 
engine. 

I, personally, was very much struck with 
the remark made by Mr. George 8. Strong 
at our meeting a month ago. Of course, 


Mr. Strong spoke as a locomotive engineer, 
Why in the world 


but he made this point : 





are the stationary engineers putting in 
power plants proceeding on a very extrava- 
gant basis which would strike a locomotive 
engineer as so very much beyond what is at 
all required? That there is no reason in the 
world why one boiler should not be able to 
furnish the 1,400 horse-power that the 
locomotive is continuously able to deliver, 
and that from that one boiler and two cyl- 
inders we should be able to get upwards of 
1,000 horse power for perhaps very little 
over $12 000. There is no one who does not 
talk of an electric-light plant for $10,000, 
without at once thinking that means a good 
many boilers of the water-tube or other 
ty pe, and a very expensive engine which in 
itself goes very near that sum of $10,000, 
and certainly we have every time a thousand 
horse-power plant is designed a figure that 
has much transcended the cost of a loco- 
motive. If it be so, that the marine engine 
is a solution on land of the problem in that 
form, I think that there is a good deal for 
the engineer to learn in the direction of mak- 
ing a power plant of considerable magni- 
tude for a little money. 

Mr. DurRFEE: . . . There was one remark 
more that I intended to make in regard to 
the Corliss engine, and that was in respect 
to the excellent work turned out under Mr, 
Corliss’ administration. When I took this 
42 inch cylinder engine from Chicago to 
Milwaukee, I found that it was necessary to 
replace the dash-pots, They had got broken. 
I sent to Mr. Corliss for some castings, tell- 
ing him that I would finish them at our 
works. To my surprise the dash pots came 
completly finished. Even the bolt holes, 
two-inch by two and a half, reamed bolts, 
were bored. The lugs for bolting them on 
to the frame were all planed off. I put 
some men to work on Sunday to put those 
dash pots in position, and, to my surprise, 
when we got the stems of the dash pots 
where they belonged, the planed face of 
this lug was in contact with the correspond- 
ing part on the face of the engine, and I 
drove those bolts through with a mallet 
myself, screwed them up, and that was all 
there was to do to it. It is more remarkable 
when we consider that that engine was the 
first engine that Mr. Corliss had made off of 
those patterns. 

Mr. Forses: Perhaps the public do not 
know what they want. But just now I 
have been at work on something I know 
very little about; that is engines, and it 
may help to answer Mr. Kent’s question if 
I give my experience. There has been a 
procession of people up my stairs to look at 
that engine, and every one of them seemed 
to want a high-speed engine with just as 
few parts as they can possibly have. This 
little trap of a thing was nothing but a four- 
cylinder arrangement, single acting, and I 
believe that I could have taken at least 200 
orders for a thing that I have not tried my- 
self, in the last six weeks. Now the public 
may be mistaken. For instance, here in 
America, if we think of a washtub, we 
generally imagine it is a receptacle for water 
to wash clothes in. Thatisallright. But 
if you go to Europe you will see that in- 
stead of putting the water in the tub and 
washing in it, they do the washing outside. 
The public, I think, are inclined to want a 
simple engine of high speed, taking up just 
as little room as possible. 

Mr. Lorine: . . . It is necessary, as you 
all know, either for land purposes or for sea 
purposes, to provide in boilers some method 
by which the ascending and the descending 
currents can be established and by which 
the steam can escape readily from the tubes. 
This ability to disengage the steam, at least 
is probably brought about by the vibrations 
of the locomotive upon the rails by which 
the bubble of steam is detached immediately 
it is made. There have been repeated efforts 
to apply the locomotive boiler to marine 
purposes with tubes far better arranged for 
circulation than they are ordinarily in the 
locomotive, and they have always been fail- 
ures if they approximate at all the nature 
of the locomotive. With regard to the 
question put, I think there is no builder 
here who would dare to put the moderate 
quantity of bearing surface in the crank- 
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pin that the locomotive carries. Whether 
it is the constant motion of the crank pin in 
the open air that keeps it cool or not, Iam 
not prepared to say. But those proportions 
would not do for a steamer, nor would they 
do on land. 

Mr. Ho.ioway: . Mr. Chairman, 
we have the good fortune to have with us 
to night a gentleman from across the pond 
who for many years has been engaged in 
engineering in England, and who is a senior 
partner of a well known firm in England. 
There are in the room, I presume, some of 
those who had the supreme good fortune to 
go abroad a few years ago and to receive at 
the hands of their English brethren courte- 
sies which made those of us who stayed at 
home very much regret that we were not 
with them. It is one of the pleasant things 
about engineering that in all parts of the 
world when engineers get together there is 
one common language that they understand, 
and when it comes to slide valves and cut- 
offs and compression and high steam and 
high speed and all that sort of thing, there 
is a universal language among engineers, 
no matter under what sky they were born, 
or in what country they may be at that 
time. I take it, Mr. Chairman, that our 
friend who is with us will be, perhaps, in- 
clined to give us a little of his experience, 
and I will take great pleasure in introduc- 
ing Mr. Platt, of the firm of Fielding & 
Piatt. 

Mr. Puarr: Mr. Chairman and Gentle- 
men, I esteem it a great privilege to be 
here to-night. When I received the cour- 
teous letter of your secretary, I can assure 
you I was very much pleased at the pros- 
pects of meeting a number of American 
engineers. I have visited your country 
several times, and have had the good for- 
tune to be able to call many of its engineers 
my friends, and I can assure you it always 
gives me very great pleasure to come over 
here, and much greater pleasure to meet 
American engineers in my own country. I 
do have that pleasure frequently, and I take 
great delight in doing what I can for them, 
because I owe very much to American engi- 
neers during my various visits. I may truly 
say that I have received the very greatest 
kindness and courtesy on every hand. 

Referring to the subject of Professor 
Sweet's paper, I had not the opportunity of 
going to Chicago. I did expect and hoped 
to go, but my business would not permit, 
and, therefore, I had to get all the informa- 
tion I could from other sources. 

Professor Sweet spoke of being at Bat- 
tersea, at the exposition of the Royal Agri- 
cultural Society of England. Agricultural 
engineering owes very much to that society 
for the judicious way in which it has given 
prizes for excellence in agricultural engi- 
neering. Every few years they give prizes 
for certain branches, more _ particularly 
steam engines, and the engineers had such 
confidence in the experts employed by the 
society to conduct the trials that they de- 
voted themselves very thoroughly to pro- 
ducing the best things they could, and the 
result was that they raised agricultural 
engineering to the very highest point of 
engineering science. That has fallen into 
disuse somewhat, and many of the large 
makers are resting on their laurels ; but now 
and again they give prizes, and it brings to 
the front some of the younger engineers, 
and notably at the last competition it 
brought to the front many new men who 
have since reaped the advantage of those 
trials. 

Professor Sweet referred to steam plow- 
ing. That is still carried on to a very con- 
siderable extent in our country. Parties 
get engines and let them out to hire, or 
rather plow the land at so much per acre for 
farmers, and considerable business is done 
in that way. I suppose you will come to 
that by and by in your country when you 
have exhausted your new territories in the 
West. Up to the present it has been very 
easy to work, I suppose, a virgin soil which 
does not require much cultivating. But 
by and by you will have to come to it, and 
then there will be work for engineers. 

Referring to the Centennial engines built 
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by Mr. Corliss, I had the pleasure of his 
acquaintance, and had some very pleasant 


meetings with him. They are a fine pair of 
engines, but I think Professor Sweet’s criti- 
cisms were not unkind or unjust. I am 
rather surprised to hear of Mr. Jeers saying 
that he had not seen a finer pair of engines, 
because in Lancashire, up to forty years 
ago, all the large factory engines were beam 
engines and Hick Hargraves, before they 
took up the horizontal engines, did turn out 
a beam engine. Some of their nineties 
were really a magnificent type. When high 
piston speed came in the beam engine was 
doomed, and they took the horizontal en- 
gine. 

One speaker referred toa type of engine 
that is used largely in England; that is, the 
under type. That was introduced some 
time ago by Roby & Co., of Lincoln, called 
a mining engine, because it was produced 
for operating winding drums for sinking 
collieries or for working small collieries, 
and it proved a great success, and other 
makers took up that type of engine. It is 
practically a locomotive form of engine 
without wheels. 

Some one has referred to the locomotive 
boiler not being more generally used in 
stationary work. Well, some of you know 
that Mr. E. D. Leavitt used the locomo- 
tive type of boiler very much for some 
of his work. But you will bear in mind 
that it is usually continuous work. That is, 
they work day and night, and that is one 
great advantage in locomotive boilers, to 
keep the boiler always in work. That is 
the difference between the American and 
the English locomotives. You can use steel 
fire-box plates in America, and we cannot 
use them in England, because you run your 
locomotives day and night with two sets of 
men, and ours are only run days. They go 
into sheds at night and cool down, and, I 
think, that is one great reason why steel 
boxes won’t stand with us, and another 
reason is that our boilers are more rigid. 
They are stronger and better stayed, and 
not so elastic as the American build of 
boiler. 

Referring to high speed engines, some 
of us know that many high-speed engines 
come into the market and they disappear 
again. I recollect some 12 years ago Mr. 
Coleman Sellers asked my opinion about a 
high speed engine. I said it is a very nice 
engine. It does very well if it has not 
much to do and has not to do it very often. 
(Laughter.) That was my opinion of that 
engine, and I think he found it was about 
true. But, certainly, the Willans engine has 
had the most phenomenal success. It has 
been very much used in England and is do- 
ing very good work. 

Some one remarked as to using the ma- 
rine type of engine more extensively for 
land purposes. There has been a tendency 
in that direction in England. Many large 
factory engines have been erected of that 
type, some of them running very consider- 
able piston speeds, but they do not run so 
comfortably as the horizontal engines of 
longer strokes. There is a good deal of 
trouble with the packing boxes. The grit 
and dirt work down into the gland, and that 
I believe is the principal trouble they find in 
England. Hick-Hargraves have erected 
some very fine examples, but still they stick 
more generally to their horizontal compound 
type, and are making some of very large 
powers. 

I see a very great development in Ameri- 
can engineering as I come over every few 
years—very wonderful strides, and this time 
I can see a very marked improvement in 
style and strength and capacity of your en- 
gines. I have been over the war-ship plants 
and I am sure they are a credit to any coun- 
try. I had the pleasure of going over the 
‘Columbia,’ which certainly is a marvelous 
collection of pistons, cylinder valves, and 
what not. Itis really a wonderful collection 
of machinery. 

I must not trespass more on your time. 
I have very great pleasure in meeting you 
here and I hope I may see some of youin 
England. 

There is one more remark I would like to 
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make. The Centennial engine I saw in Bel- 
cium, made by Vanderkirk, exactly similar 
to the Centennial engine, made from the 
same drawings and exactly the same form. 

Dr. Emery: The remarks of Professor 
Hutton make it appear to me very proper 
to mention the originator of the high-speed 
engine with a single valve. I refer to our 
late lamented associate, John C. Hoadley. 
I think any one who will go over the facts 
will realize that such is the case. We had 
the hog motion, as it was called, the sliding 
of the eccentric across the shaft, long before 
his time, and it was, therefore, known that 
that was applicable. But the first instance 
that I recollect of an engine that worked 
properly, that was the prototype of the 
present high-speed engine, was exhibited 
by John C Hoadley at the Centennial Ex- 
position. He was building a line of portable 
engines with locomotive boilers, and the 
engine of that type mounted upon it. He 
had there the present modern spring gov- 
ernor, well proportioned to give good regu- 
lation, and he had the piston valve, and in 
a test of that engine it ran down to 26 
pounds to the horse-power, high pressure, 
non-condensing, or below the tests I have 
made of engines developing the same power 
of the Corliss type. That was in 1876. 

Mr. Odell has stated here that Mr. Corliss 
at the same time he was building the 
Centennial engines was alse building the 
Pawtucket engine. I was there when the 
Pawtucket engine was on the floor, and I 
found that they had been very closely 
studying the experiments made by Mr. 
Loring and myself. To that extent they 
had seen what was in the wind. 

Again, Mr. Durfee has spoken of the en- 
gines at Phoenixville. Those who visited 
the civil engineers’ rooms during the Cen- 
tennial would have seen there the original 
and complete drawings of those engines. 
The original drawings for Mr. Griffin were 
made under my direction. Mr. Griffin knew 
what was wanied in a rolling mill. He said 
he wanted a good compound engine de- 
signed that would regulate on their work. 
He wanted a cast iron shaft so many inches 
in diameter. Those were the instructions 
that were given. The engines were finally 
contracted to the Scott Iron Works. The 
Scott Iron Works persuaded him to allow 
them to put on the Corliss gear. The sizes 
of cylinders were as originally designed. 
The regulation was secured simply by mak- 
ing the large cylinder much larger than had 
been customary, so that in following full 
stroke through, there would be power 
enough to start the rolls up to speed, and, 
as has been said, those engines have run 
successfully until the present time. 

Mr. Pharr: ... Mr. Kent spoke of the 
small engines. I saw the Delavar steel tur- 
bine there and studied it considerably, and 
from what I saw and from the information 
given me by Professor Reuleaux, who has 
made tests of one of those turbines in Ber- 
lin and has been making those tests, I be- 
lieve, for many months, the steam economy 
iscoming down to very much lower pro- 
portions than anywhere else. I do know 
that Delavar at present is constructing an 
engine in Sweden of 5 000 horse-power to 
run as a turbine which they expect will sur- 
price the engineering world. His plan al- 
ways has been to follow out that work even 
for years before saying anything about it. 

We have just heard of over fitting. Ido 
not know whether it is over-fitting or what 
that we have to look to. But, certainly, I 
was surprised atthe number of hot bear- 
ings and breakdowns that took place at the 
Chicago Exposition. From the first right 
through to the end we were constantly see- 
ing engines of one kind and another 
stopped—bearings hot, cylinder heads blown 
ut, and one thing and another was con- 
stantly going on. It was something that 
lught not to have been seen in an Exposi- 
tion of that kind. Just where the reason is 
Ido not know. But I must say this was a 
great surprise to me. Referring to large 
vertical engines, Hick-Hargraves has been 
spoken of. I was in their place in England 
| year or two ago and they had then six or 
even large engines, up to two or three 








thousand horse-power, vertical. I noticed 
that they paid great attention to the crank- 
shaft bearings. They were all made a big 
swivel bearing. They used also a great 
deal of steel in the framing. But I know 
that they considered that a good deal of 
trouble had taken place in those big engines 
with the crank shaft and crank-shaft bear- 
ing, and they had designed this bearing to 
get over the difficulty. They seemed to 
have great success with the engine, and I 
know of building a number of them for 
electric lighting purposes. 

We were speaking of the questions of 
bearings heating, and the question of end 
play. Now the firms in the North there 
always allow one eighth of an inch—and 
even more than that—end play in the main 
bearing and the crank shaft bearings too, 
and they never get hot and they wear for- 
ever. I know engines that have been put 
up inside of two or three days at a big mill 
and started up, and then they will go on 
working and perhaps will be six months be- 
fore the engine stops. 

Mr. BrnsskE: In regard to old engines I 
am rather surprised that no one has referred 
to an engine that was shown in 1876, the 
first engine which was ever put to work in 
this country, a pumping engine which was 
at the Schuyler copper mines at Arlington, 
and parts of which exist, I think, at this 
day, and were until very recently to be seen 
at Newark. It is rather an interesting fact 
that the person who came over to drive it 
was Mr. Hornblower, of whom Chancellor 
Hornblower, of New Jersey, and Mr. Will- 
iam B. Hornblower, are the direct descend- 
ants. I believe Mr. Hornblower must be a 
relative of the Hornblower who had a patent 
suit with Mr. Watt at that time. 

Mr. Forney: I have listened to the discus- 
sion this evening witha great deal of interest, 
and it happens to me, as it happens to most 
other people, that Iam very apt to look at 
subjects through the spectacles I am in the 
habit of wearing. For a good many years I 
have been in the habit of looking at steam 
engines only as they are applied to locomo- 
tive purposes. There has been a good deal 
said this evening about the deYects and the 
deficiencies of stationary engines, which 
somehow seemed to me to have been solved 
to a considerable extent in locomotive en- 
gines. We have heard this evening about 
the high-speed engine, which was intro- 
duced, I believe, in the first place at the 
Centennial. It seems to meif we refer to 
locomotive practice we will find that high- 
speed engines were used as locomotives a 
great while before the Centennial exposi- 
tion. I think we might go back even to the 
time of the Rocket and find that that was a 
high-speed engine. So that as far as the 
problem of high speed is concerned it strikes 
me that it was solved in locomotive practice 
a long while before the Centennial exposition. 

Now, there are a good many other prob 
lems which come up to locomotive men. It 
is not only a question of high speed, but it 
is also a question of slow speed. Such en- 
gines must be built to work at the very 
slowest speed at the maximum capacity that 
it is possible for them to exert and then 
gradually increase the rate of work and the 
amount of power developed until you reach 
speeds of sixty, seventy—some men are san- 
guine enough to say eighty miles an hour. 
Such conditions are very different from the 
conditions under which a stationary engine, 
or even an ordinary marine engine, must 
work. The power developed in a locomo- 
tive boiler differs immensely from that de- 
veloped in a stationary or marine boiler. 
Some experiments made on the Baltimore & 
Ohio Railroad, on the heavy grade over the 
Allegheny Mountains, showed that they 
burned 196 pounds of coal per square foot 
of grate per hour. As there are about 20 
square feet of grate on an ordinary locomo- 
tive boiler, that means they burnt about 
4,000 pounds of coal per hour, and as they 
would evaporate about 6 pounds of water, 
it is not a difficult matter to get at the 
amount of work done by that locomotive in 
that period. Some tests show that they 
have burned over 200 pounds of coal per 
square foot of grate per hour. I think it 
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would be very difficult to find any marine 
engine or any locomotive engine boiler 
which does any corresponding amount of 
work, 

Commodore Loring this evening has told 
us that no one would dare to place a loco- 
motive boiler either in a ship or in a station- 
ary engine, and expect it todothe great 
amount of work done in locomotive prac- 
tice, and apparently he attributed that differ- 
ence in the operation of the locomotive 
boiler to the fact that it is working under a 
certain amount of tremor during the whole 
period of its active exertion. It seems to 
me that if that is the fact, if the difference 
in the working of a locomotive is attribu- 
table to that fact, it would be a wise thing 
to apply a sort of Swedish movement cure 
to a locomotive boiler, and keep it ina 
constant state of tremor while at work. 
(Laughter.) The secret of that, it strikes me, 
must be somewhere else. At any rate, it is 
worthy of very careful investigation to see 
how much the superior efficiency of locomo- 
tive boilers is due to that tremor or the 
roughness of the track. 

You have also, no doubt, heard a great 
deal about the difficulty they are having in 
the English Navy in keeping tubes tight. 
I have asked the question a good many 
times as to whether in marine boilers they 
use copper ferrules on the ends of their 
tubes, and I find that practice is not at all 
general. In locomotive practice it is almost 
universal now to fit the fire-box end of the 
tubes with a copper ferrule on the outside 
of the tube between it and the tube sheet, 
and then calk it up over that. I think no 
locomotive man who understands his busi- 
ness would dare to put steel or iron tubes 
into a locomotive without putting in a 
copper ferrule. I think that is a matter 
worthy of imitation in some of the marine 
or perhaps stationary practice. 

Furthermore, we have heard that locomo- 
tive crank pins are made of such a size that 
no one would dare to imitate that practice 
ina marine or stationary engine, and that 
fact is attributed to the circumstance that 
the locomotive crank pin is revolving at a 
very high rate of speed in the open air, 
and is thus cooled down in the current of 
air to which itis exposed. If that is true 
it strikes me as a very simple expedient to 
put on a blower and blow onto the crank- 
pins, and keep them cool. (Laughter.) 
Another gentleman has spoken of the difti- 
culty of keeping the shafts of marine en- 
gines in a state of integrity. We find the 
locomotives running at these high rates of 
speed over tracks of every degree of rough- 
ness and of smoothness, running by day 
and by night, in the cold and in the heat, 
and still our shafts are not constantly break- 
ing. Then another gentleman has said this 
evening that a great deal of difficulty arises 
from the fact that we have too much good 
fitting ; that our engines are built too well ; 
that we do not allow end play. Now, those 
bad things seem to exist in locomotive prac- 
tice. If we do not allow end play, the 
working of the locomotive very soon pro- 
vides it for itself, and our great trouble is 
to keep them from having end play. It, 
therefore, would be perhaps advisable to 
shake up ordinary stationary engines and 
marine engines so that they would give 
more of this end play that is so desirable. 

I think there are a good many things 
worked out in locomotive practice which it 
might be well to look into, and find out just 
what the principles are which enable us to 
do things in locomotive work which cannot 
be done in stationary and in marine work. 

Mr. Darina: The question has been 
asked what is the engine coming to? What 
is going to be the ultimate type of engine ? 
It seems to me that there is a place for 
everything, but everything must be in its 
place. I think that the place for a marine 
engine is on board a ship and not in an elec- 
tric lighting station, and that engines that 
carry a load one minute of 500 horse: power 
and the next minute of 2 horse power 
should be built to stand the strain. 

Tue CHAIRMAN: Before we close I wish 
to announce that the subject of the next 
meeting will be ‘‘Testing Machines and 
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Tests of Materials,” and that an introductory 
address will be given by Mr. J. Sellers Ban- 
croft, of William Sellers & Co., of Phila- 
delphia, describing the recent improvement 
in the Emery system of testing machines, I 
will also announce that we have a model of 
the Buckeye valve gear here; also some 
interesting examples of protection of iron 
by electric deposition of a salt of lead. 

Mr M.D. Woops: I would like to say a 
few words in regard to the remarks made 
this evening, principally by Mr. Kent, re- 
specting the future type of engine. I cite 
the Corliss engine as being possibly the 
most remarkable engine in its day that ever 
was developed. We have not got to go far 
from our homes to find a Corliss engine run- 
ning, 42inch stroke, 165 revolutions a 
minute, under 75 and 85 pounds of steam 
on the continuous rod mill of Cooper, Hew- 
itt & Co, at Trenton. That engine, to my 
knowledge, has been doing its work from 
6 to 8 years with a very low percentage of 
repairs. Being in that mill daily for six 
months I never saw the mill shut down for 
the repairs of the engine. , 

me 

Another fire at the World’s Fair buildings 
since our last issue—said to be of incendiary 
origin—suggests the opinion that it would 
have been fortunate if all the buildings had 
been emptied and burned by special enact- 
ment, or something of the sort, at the close 
of the Exhibition. 
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A furnaceman named De Freese, in the 
employ of the Ramapo (N. J.) Iron Works 
while about to drop the bottom of a furnace 
remained under it a little too long, the 
result being that he was very severely 
burned. This all goes with the trade 

















Platteville, Wis., is agitating the putting in of 
water-works. 


The Rogers Locomotive Works, Paterson, N. J., 
have resumed, after an idleness of more than two 
months, 

Tne appliances for heating and ventilation at 
the hospital for the insane at Spencer, W. Va., 
were furnished by the Buffalo Forge Co., Buffalo, 
BN... 

At Rockaway, N. H., the Liberty Bicycle Works, 
which closed down last July, have again started, 
taking on 150 men, and are increasing the number 
daily. 


The Campbell Printing Press and Mfg. Co. are 
about to remove the mechanical portion of their 
business from Taunton, Mass., to their new works 
in Brooklyn, N. Y. 


The Standard Turning Works, Cambridgeport, 
Mass., isa concern that furnishes hanoles and all 
forms turned in any kind of wood, or formed in any 
way. A little box of samples the company sends 
out givesa good idea of their work, 


The Penberthy Injector Co., Detroit, Mich., have 
put onthe market a silver paste which, it is claimed, 
gives an almost instantaneous silver plate to brass 
It will cost an engineer ten cents for a 
sample box to find out what it will do. 


goods 


The large plant of the Chattanooga (Tenn.) Tool 
Company, which has been idle more than three 
years, has been purchased by a stock company, 
headed by George B. Durell, and will be put into 
operation at once with a large force of men. 


The Heine Safety Boiler Co., St Louis, Mo., issue 


a very neat trade catalogue, illustrating and de- 
scribing the construction of the Heine boiler as 
well as some of the steam making plants in which 
itisemployed. The New York office is 136 Liberty 
street. 

It has been given out by Superintendent Ripley, 
of the Lake Side Nail Company, Hammond, Ind., 


that the great plant there, which has been closed 
down since last December, would stare up full 
blast early rext week, providing the men would 
sign the new scale. 


The iron roof over the dye house for George C. 
Hetzel & Co., at Chester, Pa., will be furnished 
by the Berlin Iron ridge Co., of East Berlin, Conn. 
This company is also bui.ding the roof for the new 
electric ligat station tor the Citizens Electric 
Light and Power Co., of Lancaster, Pa. 


Norton Bros , Chicago, Ill., whose city can fac- 
tory was burned out on January 2uth. inform us 
that they were fully insured, and wil rebuild at 
once. In addition to the power plant required, 
this will make aa immediate market for a large 
amount of machinery such as is used in the manu- 
facture and decoration of sheet-metal goods. 
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The large woolen-mills of Howland Croft, Sons 
& Co., Camden, N. J., which closed down a few 
weeks ago, have resumed work with 200 hands. It 
is expected that by the middle of March 500 work 
men will be employed in the mills. 

The large factory of the J. I. Case Threshing 
Machine Company, Racine, Wis., which has been 
closed for the last five months, depriving 600 men, 
nearly all of them heads of families, of employ- 
ment, has started up with afull force. Enough 
orders have been received to keep the works in 
operation for several months. 

The Brady’s Bend Iron Works property near 
Kittanning, Pa., was sold February 6th at trustees’ 
sale to New York capitalists for $80,000. It con- 
sists of 600 acres ; all that remains of the old Great 
Western millis the brick smokestack. 
pany was caught in the panic of 1873. 
chasers propose to develop the property. 


The com 
The pur 


William Sellers & Co. (Incorporated), Philadel- 
phia, Pa., issue a catalogue of hydraulic testing 
machines, made on the system of C. E. Emery. 
The Emery machine has gone away to the front 
in the line of testing machines, and the catalogue 
will be of interest as showing what is being done 
with these machines in the way of putting them 
into every-day use. 


The Knowles Steam Pump Works, 93 Liberty 
street, New York, has issued a special catalogue 
more partfcularly relating to pumps for paper-mill 
works. As is well known, there are special feat- 
ures pertaining to pumps as ordinarily used in 
paper-mills; hence this catalogue will be of spe- 
cial interest to paper manufacturers and to me- 
chanics employed in paper-mills. 


This shows an opportunity for business abroad 
in the direction of American hammers. Hammer 
makers may do well to send catalogues: ‘‘In our 
work-houses we feel the loss of a hammer which is 
put in motion by the transmission wheels, and we 
would be very much obliged to you if you would 
indicate a manufacturer in the U. 8. A., which 
makes such hammers and other iron-working ma- 
chines. We shall consider ourselves greatly obliged 
by rendering your services. Waiting your further 
favors, we are, with esteem, Direction, Der NgEs- 
SELSDORFER WAGENBAU-FABRIKS-GESELLSCHAFT.”’ 


The two letters following are typical of many 
we are receiving, and which lead us to believe 
that the backbone of the business depression is 
broken: ‘Business is improving very nicely with 
us, and we are very sanguine that the worst is 
over, and that while we may not shortly expect 
any boom still we believe that the year will wind 
up very satisfactorily. Weare, yours truly, SEBAs 





TIAN LATHE Co., Cincinnati, O., February 20, 1894.”’ 
‘In reply to yours of 19th, we inclose you the con- 
tract for our advertisement for another year, and 
we are pleased to say we think it the best-paying 
advertisement we have, and while the outlay is 
very great we do not feel we can get on without it, 
and so decide to take it for another year. Weare 
also pleased to say that we are now running our 
works full time since February 1st, and we have 
no doubt we will have business enough to keep 
us goingin that way. We have not quite our old 
complement of men, but we hope to increase the 
number slowly from now on. The Hendey-Norton 
lathe is taking nicely, and, in spite of the hard 
times, we cansell them more readily than we can 
our cheaper jathe. We are having quite a nice ex- 
port trade on them, and have established three 
agencies abroad to handle them, We inclose you 
a new advertisement, and send a wood-cut for 
same by express. This advertisement we would 
like to run, say, two weeks, and then come back 
to the Hendey-Norton lathe, and the traverse 
shaper fora couple of weeks, then pillar shapers. 
HENDEY MACHINE Co., Torrington, Conn. 


The Pond Machine Tool Company, of Plainfield, 
N.J., for whom Manning, Maxwell & Moore, 111- 
113 Liberty street, New York, are the sole sales 
agents, have just been awarded the contract by 
the Ordnance Department of the United States 
Army for the manufacture of gun lathes and other 
machine tools required in the construction of 
steel, breech-loading rifle cannon of 12” to 16” 
ealiber. The order consists of three lathes for 
turning and boring guns—one lathe for turning 
and finishing the-e guns, one machine for thread- 
ing and slotting the guns, and the rifling machine. 
This company have previously furnished to the 
Ordnance Department twenty three large gun 
lathes and two rifling machines for the manufact- 
ure of breech-loading rifled cannons of 8/ to 12” 
caliber. The lathes for 16’’ guns are very much 
larger and heavier in every particular, as the 
finished weight of three of these lathes will be 
160,000 pounds each. In the previous large con- 
tract awarded the Pond Machine Tool Company, 
the time for completing the contract was four 
years, and they finished the contract to the satis- 
faction of the Ordnance Department, all the lathes 
having been fully tested and accepted, nearly two 
years ahead of the time allowed them to complete 
the work. The lathes are to be built from designs 
by the Ordnance Department, and all the detail 
drawings and patterns will have to be made by the 
Pond Machine Tool Company. Wher the lathes 
are built they are to be erected at the Army Gun 
Factory, at Watervliet, West Troy, N. Y. They 
have eighteen months’ time in which to complete 





THE ENGINEER WHO READS 


and selects the quality of books he reads is the one who gets 


ahead in the world. 


published by 


The engineering books at popular prices, 


The MASON REGULATOR C0., of BOSTON, 


are written and recommended by the highest authorities. 
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FACTORIES TO LET. 

At Orangeburgh, New York, 21 miles from New 
York City, on the West Shore and Erie Railroads, 
with switch from each road. Two new one-story 
brick buildings, 75 x 130 feet, built on the most ap- 
proved modern plans. Will be let with electric 
power, either singly or together. This location is 
unsurpassed for manufacturing purposes. For 
further information apply to T. T. P. LUQUER, 
Agent, 45 Broadway, New York. 


Ready Made Cut Gears. 
Ready Made Cast Gears, 
Ready Made Brass Gears. 
diears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 


GRANT 
GEARS 





Philadelphia, Pa. 





BORING AND TURNING MILLS. 


87, 54 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 


All feeds positive, 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


the work. The amount of the contract is over 
$200,000. 

Charles Churchill & Co., Limited, London, E. C., 
England, importers of American machinery, write 
us: “We have been much interested in reading 
the reports in the AMERICAN MACHINIST from the 
manufacturers of the United States during the 
year 1893, and as our business is exclusively the 
sale of American machinery and tools in Great 
Britain and on the Continent, it may be interest- 
ing to you and your readers to know what progress 
has been made during the yearin introducing the 
goods on this side of the Atlantic. It is pleasant 
to be able to give a very different report from 
those which you have published. We had every 
reason to be satisfied with the business of 1892, and 
the year 1893 opened up with very good demand, 
and continued steadily to increase to the close, so 
that our year’s business showed an increase of 
nearly twenty per cent. We anticipated that the 
severe commercial crisis of last summer would re- 
flect on this side, and that our sales would decrease, 
but, instead, we had the very best trade in the four 
closing months of the year, and the new year 
up to date shows a continuation of the same. 
We may mention as some of our sales here, 136 
lathes, 127 drilling machines, 24 milling machines, 
12 planers and shapers. In small tools, 1,800 
chucks, 700 gross of hack saws, 1,075 breast and 
hand drills, 400 micrometers and verniers, with 
twist drills, calipers, rules, etc., too numerous to 
mention. On wood-working machines for foot and 
hand power, scroll and circular saws, ete., over 
350. Disston’s hand saws, over 300 dozen; Stanley 
planes, etc., 5,000; wood pulleys, 1,300. Leather 
belting, 22000 feet, etc., ete. There has been a 
general complaint here of dull trade, and we can 
only account for our success by the fact that our 
introduction of high-class machinery and tools is 
being appreciated, and that manufacturers are 
realizing that the best tools are the cheapest. We 
are looking for a still larger increase during the 
current year.” 





Machinists’ Supplies and Iron. 


New York, February 24, 1894. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $13.00 to $14.00; No. 2, 
$12.50 to $13.25; Gray Forge, $11.75 to $12.50. South- 
ern brands of good quality are obtainable at $13.00 
to $14.00 for No. 1 Foundry; $11.75 to $12.50 for No. 
2, and $10.75 to $11.25 for Gray Forge. 

Antimony—The market is easy and quiet. We 
quote L. X., 9.30e. to 9.3¢c.; Cookson’s, 10c. to 
10%c.; Hallett’s, 8.80c. to ¥9c., and U. 8. French 
Star, 10c. 

Lard Oil—Prime is quoted at 66c. to 67e. 

Copper—The market is dull. Lake Copper is 
quoted at 934c. to 9.80c. Casting Copper is held at 
9\4c, to 9%e. 

—_— market is quiet, with sellers at about 
3.224ec. 

Spelter—The market is dull. Offerings are more 
liberal at 3 80c. to 3.85¢c. for New York delivery, 
and it is intimated that less would be accepted. 

Tin—FPrices favor buyers, but there is no de- 
mand. Spot delivery is offered at 19.35c., and 
next month at 19.25c. 


* WAN TED* 


“ Situation and Help’? Advertisements only inserted 
wnder thts head. Rate 80 cents a line for each inser- 
tion, About seven words make aiine. Copy should be 
sent to reach us not tater chan Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 











Wanted—Foremanship by one of exp.; engines, 
pumps, or gen. repairing, Indicator, Am. Macu. 


Wanted—Foreman in mach. screw m’f’y who 
possesses exp. in special work. Box 23, AM. Macu. 


Mech. d’ftsman, tech. graduate. shop exp.. wants 
employment; refs. Accurate, Box 29, Am. MACH. 


Good dftsman and designer; graduate Polytech- 
nic in Germany; experienced, wants position. 
Good references. Box 31, AMERICAN MACHINIST. 


_ Draftsman of varied experience. technical train- 
ing, wishes position. E. L., 3413 Third Av., N. Y 


(Continued on page 13.) 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





THE FINEST 


eX 


PITTSBURG. 
Cuicaco. 
New Yorn. 


QUALITY OF STEEL 


In Bars, Blocks, Sheets and Polished Rods, 
FOR TOOLS, DIES, MILLING CUTTERS, ETC. 





FINE TAPS, DIES, 


REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 

Bolt Cutters, Hand and Power Drilling 
Machines. Punching Presses, Tire Bend- 
ers, Tire Upset'ers and other Labor-saving 
Tools. SEND FOR PrRIcE LIsT. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 





BOSTON: i! & 13 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing, 


So_e REPRESENTATIVES IN THE UNITED StarTEs. 


B.M. TONES & CO., 


NEW YORK: (43 Liberty St. 





| ing. 
Modern Design. | 
Valuable Features. 





SOME LATHES ARE BORN CHEAP, (Because inferior.) 
SOME ACHIEVE CHEAPNESS, (Ancient—out of date.) 
SOME HAVE CHEAPNESS THRUST UPON THEM. 


(Our case exactly.) 


Because of the hard times we find it politic to cut 
prices to the very lowest notch, but don’t think 
we neglect workmansbip or finish ; that we keep up 
to the highest point at all times. 

On lathes, planers, shapers, drill presses, etc., 
we are making exceptionally low prices. 
logue will tell you all about our tools, prices quoted 
on application. 


SEBASTIAN LATHE CO., 117-119 Culvert St., Cinn., 0. 


Our cata- 





LOCOMOTIVE ENGINEERING AND MECHANISM, 


BY 


H. C. REACAN, Locomotive Engineer. 


145 Illustrations, 300 pages, 12mo, Cloth, $2.00. 


JOHN WILEY & SONS, NEW YORK. 





inent Steamboat and Transportation Companies,” 
The only paint supplied in colors which has given 
absolute satisfaction where forced draught is used, 


ESTOS: 
TACK PAINT ~ 


‘READY FOR USE’ 
ALL 

ORDINARY. 
SHADES. 


C0. ee YORK JERSEY CITY. CHICAGO 


“QHILADELONIA = \BOSTON' LONDON 


E. P. BULLARD, Prop. BRIDCEPORT, CONN. 


A 2 oe “ 
-HIW. JOHNS ‘vac 
New York Office, 89 CORTLANDT STREET, ROOM 86. a 
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** Situation and Help* Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





A 1st-class gen’! mach‘t wishes engagem't: shop, 
road work or as salesm’n. C. F. Alverson, Salem, O. 


Situation wanted by first-class patternmaker. 
Address L., Box 432, AMERICAN MACHINIST. 


Competent draftsman wants position. Marine 
engines preferred. Address Holmes, Ridgway, Pa. 


Tool maker, exp’d, screw machine tools, cutters, 
punches, etc., wants position. Box 21,Am Macn. 


Wanted—Situation by good, steady all-round 
molder as foreman, or 1st-class molder in small job- 
bing foundry. Good refs. Box X., Am. Macu 


Wanted—A man who is thoroughly experienced 
in handling and operating gear and rack cutting 
machinery. Address Box 26. AM. MACHINIST. 


Engagement desired by a practical engineer, 
competent to design all types of Corliss and high- 
speed engines and superintend the construction and 
erection of the same. Box 24, AM. MACHINIST. 


Situation wanted bya practical draftsman and 
patternmaker, thoroughly acquainted with Corliss 
and high-speed engines; competent to take charge. 
Address Box 25, AMERICAN MACHINIST. 





Foreman of boiler shop, A No 1 layer out and 
manager, wishes to change employers; will turn 
out work on contract if desired. Expert, Am, 
MACHINIST. 

Situation wanted by first-class tool maker; 18 
years’ experience in tool-room of large works, in- 
cluding model and experimental; could take 
charge; first-class reference. Box 30, Am. Macn. 

Wanted—Foreman for erecting and machine 
shop by a pump company ntanufacturing steam 
pumps. A good opening for a young man of 
energy and experience. State age, experience, and 
references. Address B., AMERICAN MACHINIST. 

Wanted—One good practical molder, one who 
understands thoroughly both green and dry sand 
molding; there will be a steady job and good pay 
to aman that is a good mechanic and industrious. 
Adaress stating age, experience, character, and 
wages expected to ** Foundry,” AM. MACHINIST. 

Wanted—Situation by expert all-round machin- 
ist as foreman, assistant. or responsible position as 
first-class machinist. Exp’d on engines, general 
and special machine work. Developing inventions, 
designing jigs, etc., for expediting and duplicating 
work. Jopn T. Usher, Box 22, AM. MACHINIST. 

Open for engagement by a man experienced for 
years past as machine shop foreman, assistant su 
perintendent, superintendent and head craftsman 
on both heavy and light complicated work in 
steam. hydraulic and electrical machinery. steel 
and gray iron foundry and rolling machinery, 
wants position as plain every-day draftsman or 
anything else; don't hesitate to communicate even 
if you want only a subordinate. Address Box 28, 
AMERICAN MACHINIST. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 
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Architects and 


Builders of 


Engineers, 


The above material taken direct from a photograph, shows the interior of a Boiler Shop designed 
us tor the Newport News Ship Building and Dry Dock Co., at Newport News, Va. 
The building is 100 feet in width by 300 feet in length, tne width being divided into two parts 
of 50 feet each, with a row of columns through the center. 
building is of iron, with lignt brick walls around the outside, placed between the iron 
Hydraulic traveling cranes control the entire floor surface. 
is made very high so as to allow of boilers being removed one over another 


and built b 


posts. 


from one part’of the 


SEND FOR OUR ILLUSTRATED CATALOGUE 


BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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The entire framework of the 
The building 


building to the other. 
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FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG. 


AND OTHER «py 


SEND FOR > 
CATALOCUE E. 


Machine. 






Horizontal Boring and Drilling 


THE CELEBRATED 


am ENGINE LATHE 


=’ METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 





COOKE & CO., 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper, 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


t#r Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





No springing of ram. 
No overhanging tal-le. 
Quick Return, Stroke 
Under Pertect Control, 
Can be Instantly Ad- 
justed 116 in. or 24 in, 

o Serews to Monkey 





THE FOX PATENT OPEN SIDE SHAPER. 





with. Powerful. Quick, 
6 Accurate, Write for 
circular 


The Fox Machine Go., 
325 N. Front St., 





Va 





# Grand Rapids, Mich. 
_ = . ff 185 Finsbury Pavement, 
CLL PRD TTT! ! London, England. 


+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded 





Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa 
For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Calipers, Surface Gauges, ete. Catalogue free, 
Send forit. F A. Welles, Milwaukee, Wis. 
Wanted—Patterns to make. Estimates made on 
application to Wattles Gas Eng. Co., Elizabeth, N. J. 
Wanted—To buy lathes and planers, 24” and up. 
Box 27, AMERICAN MACHINIST. 

For Sale—Supply business and machine shop in 
Central Pennsylvania. For particulars address 
P. O. Box 27, Harrisburg, Pa. 

Wanted to arrange with some responsible manu- 
facturing concern to put on the market anew gas 
engine which is entirely rovel in gas engine prac- 
tice. Box 13, AMERICAN MACHINIST. 


Wanted—An Allen pneumatic riveting machine, 
such as is used for beam and bridge work. Second- 
hand machine preferred. Address The Castle Ice 
Machinery Co., Indianapolis, Ind. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


Wanted—By a well-known English firm, a patent- 
ed engineering specialty, to manufacture and sell in 
England and colonies. State full particulars to 
‘““N.’) care T. B. Browne's Advertising Agency, 353 
-355 Canal Street, New York. 


Bell Telephone.—Patent expired. Pair of reliable 
telephones, with full instructions for line, ete., 
$4 and $5. Magneto bells for use as call, $8 per 
pair; outfits for two stations, $14. Send stamp 
for circulars. C. L. Woolley, Manufacturer, 413 
Robert St., Baltimore, Md. 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of ‘attendance at the college is 
$135 per year; the course is arranged so as to give 
students an opportunity to earn a portion of their 
expenses. Address Mechanical Department, Agri- 
cultural College P. O., Mich. 









ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


EICKEN STEEL 


Works at HAGEN, WESTPHALIA, GERMANY. 


FOR 

TOOLS, 
DRILLS, 
DIES, &c. 











ADAPTED SPECIAL No. 8| MARKT &Co., 
TOOL STEEL | a8 no equal for AGENTS, 
FOR use on very |78&80N. MooreSt., 
SPECIAL Uses, | HARD MATERIALS, New YorK. 





NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 
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One Smal! Set of 8—by 1-4inchesto20inch, - -« 2 
One Set of 12—by 1-4 in, to 2 in. continued by 1-2in, to 4 in, 13.25 
These goods are for sale by CHAS. CHURCHILL & CO., 





L’t’d, 21 Cross St., London, England, 











BETTS MACHINE CO., 


WILMINCTON, DEL. 


t MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 





SETTING GAUG= 
PATENT UNIVERSAL SCREW-CUTTING CENTE 


y.wrne x co |WIsT DRILL GAUGE 


rine Machinists tools. E. BOSTON, Mass. Send for LIS 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. ¥ 


“Star” 
Foot Lathe 


Swings 
9x25 in 


Ot a eoenamre, A 
Scroll Saws it 
Cireular 


Saws. Lathes 


~ ea Mortisers. 
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Screw Cut- 








of all our 


Machinery 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 











The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 








A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 








livery. Other orders, larger or smaller, 


$ that we have received an order for 750 


é new 54-page pamphlet 
upon application. 


DOVE TVEVSVSVSVEVSVVVSTVUVAVGEEA 


$ BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 


As an item of encouragement in quiet times, we take pleasure in announcing 


of our heavy castings and our facilities 
‘*Our Share in Coast Defence—Part II,” 


Seo VVVesesessesessessssewse 








tons Machinery Castings for prompt de- 
are respectfully solicited. The character 
for machine work are suggested by the 
which is mailed 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc 
Compact and Cheap; also rortable Forges, Tuyere 
frons and Foundry Blowers. 
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501 MANEATTAN BUILDING. 


CONNERSVILLE, IND. 
§. §, TOWNSEND, Gen. Agt. 


Chicago Cfiice : 


P.H. & F. M. ROOTS, Mfrs. 








Slow Speed, Positive Blast. Is Durable, 


Please Mention This Paper. 





WORTHINGTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 












NEW YORK, ' 
BCSTON, PHILADELPHIA, CHICAGO, 
ST. LOUIS, DENVER. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


COR, LAKE & KIRTLAND STS., CLEVELAND, O. 








100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng, 
5 Neue Promenade, Berlin, C., Germany. 





MACHINE AND BOILER TOOLS, 


NEW AND SECOND-HAND. 


Engine Lathe, 12in.x 6 ft. Reed, with Chucks. Good order. 
Be 13°* x 6“ Blaisdell. Good order. 
= ne 13‘ x 6% Hendey, with Chuck. Al order. 
id ne 14“ x 6° Hendey, with Taper. Al. 
. 15 ‘** x 6“ Perkios. Al order 
16 x 8“ Ames “Reverse Motion.” 
18 x 8‘ Hendey Alor er. 
20 x10° Putnam. Al order. 
24° x12“ Fitehburg. Al order. 
28‘ x16“ Fay & + cott complete. New. 
x “36 "* x14“ Heavy pattern. Al order, 
Planer, 19 in. wide x 3 ft.long. Wheeler. Good order. 
Ja so * New Haven. Gooo order. 
24 x 6 Wood and Light. Good order. 
30 x8 Whitcomb. Good order. 
eo a. 3 Es Hewes, Phil. Fair order. 


» Gould, Good order, 
Gould & Eberhardt. 
Hendey Friction. 

22 Triple Geared. 

Drill. 20 in. wheel teed, Blaisdell, with Chuck. Good order. 
w 24 Bk. Gears, Auto teed. Ames. Good order. 

Radial,, 6 {t.swing. Semi Universal, Good order. 

Screw Machine No. 5, Chasing bar. Brown « Sharpe ood. 
bad y 2% in., withtullset Tools, Lodge & Davis. Al. 

Milling Machine No.1. Auto. Feedand Toc ls. Garvin. Good, 
os ~: Jniversal, Improved style. Complete 

Upright Boring and Turning Mill. 38in. Two heads. Good. 

Pulley Turning Machine, 36 in. Two Tool rests 

Vertical ‘lurret Chaucking Machine 36 in. Brown & Sharpe. 

Gear Cutter. 36in. Semi-\utomatic. Modern. Al order. 

Slotter, 10in Stroke. Good order. Low price. 

BOILER BENDING KOLLS. 6,8 and 10 ft. Improved style 

with Hinged Housings. 

STEAM HAMMER. _ 300 lbs. 

Miles.” (Giood order. 

LARGE STOCK IMPROVED NEW TOOLS of the BEST 

STANDARD MAKES. 


35 
Shaper, 8 in. strok 
= | ie 


Good order. 


bd 15 Good order. 


“ 


Single frame. “Ferris and 


J. J. McCABE, 


E. P, BULLARD’s |!4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 





1F YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 


QR AUTOMATIC DROP LIFTERS ° 





— ARGCEST 


SOFT CASTINGS, 
Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 


















FOR 


SHEET METAL WORK, 


TOOLS | 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
BUFFALO,N.Y. | 














SEGOND-HAND MACHINE TOOLS. 


HAND LATHES. 


(1 No. 2 Brown & Sharpe. 
1“ 6 rn 


810‘ Garvin. tk ee “ 

312 4 

110 ** Reed. | > ah »>PRecre 
$20 x8 ft. Ames Mfr. Co. POWER PRESSES, 


Small Camfee, 
No. 3 Eaton. 


120°‘ x 6 ft. Gould & Eber- | 1 
| ‘¢18 Bliss, 


hardt. 
2 22 in, x 8 ft. Ames Mfg. Co. 


TURRET LATHES, 
i 15in. x 5 ft. Jones & Lamson. . 
ee ** Lodge & Davis. 
** Hendey Machine Co, 


| * 2 Stiles. 
‘3g 6 


* 21 Bliss, 
“53 fe 


1 « 
MILLING MACHINES. 


1 No. 1% Garvin. 

“* 5 Brainerd, 

“ 2 Garvin. 

4 ** 1 Pratt & W. Lincoln. 

2 F. KE. Reed Lincoln, 

1 No, 4 Garvin, Rack Feed, 

1 Merritt Heavy Back Geared. 

No. 3 Brainerd Standard Uni- 
versal, 


1 
1 
1 
1 
1 ‘* 6 Niagara, 
1 
1 
1 
2 
1 


‘ 
‘* Heavy Drop. 
‘* Foot Press. 


as 


MISCELLANEOUS 


2 No. 1 Garvin Gear Cutter. 

1 4 in. Curtis Pipe Machine. 
12 * Bignal & K. Pipe Machine, 
1 No. 3 Diamond Grinder. 

3 * 2 ‘ ‘ 

1 ‘* 2 Garvin Cutter Grinder, 
2 Garvin Screw Slotters. 

2 No 2 Brown & S. Tappers. 

1 6in. Bement Slotter. 

1 10 in. Newton Slotter. 

1 No. 2 Nat. Single Bolt Cutter 
}1 “ & « Double “ “ 


SCREW MACHINES, 
2 No. 00 Garvin, W. F. 
2 “ 2 “ “ 


Also, large number of other machines, Write for complete list 
and detail description, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 





SEND FOR CATALOCUE, 


ORCESTER MACHINE SCREW CO. 




















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


Stover Power Hack Saw 
and Friction Turret Drill 


This Drill is for light, sensitive and 
rapid drilling. Has greatest power 
when speed is slow, and is most sensi- 
tive when speed is high. 

Power Hack Saw is made in two 
sizes, No. 
1 cuts off 
metal up 
mM to 4'¢ in. 
= No. 2 cuts 





tion guar 
Paanteed. 
Send for 
circular: 
andprices. 
STOVER 
NOVELTY 
WORKS, 
23 River St 





Kor Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description. 


Roll Feeds, Dial Feeds, and Die 
Work to order. 
Also Automatic Wire-Working Machinery, 
The Coulter & McKenzie Mach. Co. 
540 Water St., BRIDGEPORT, CON” 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 


WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 











Ze 
Po Sa 


order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half.round, flat, or square wire, 
similar in shape to those shown in the cut berewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


(2 Bicycle and Labor Saving Machinery a Specialty. 





1 ADAMS ST., 
BROOKLYN, 


FORGINGS 
AND 
SPECIAL 
MACHINERY. 


THE STILES & =e’ / PARKER PRESS CO. 








= = OF Steed, 


A. R. KING MFG. CO. 


ERIE, tith & 12th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 











Heavy Machine Castings. 











AMERICAN GAS FURNACE CO... 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


English Agency: { 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS, 


Endorsed by Practical Mechanics Everywhere. 









Send for Catalogue. 





MACHINERY 


NEW AND SECOND-HAND. 


93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumulator. 
10 Ton Crane, Bridge 24 ft. x 20 ft. 


Plate Planer, 1644 ft.. one setting. 


1 in. Plate. 


Shear No. 27, 30 in. throat, 4% in. plate. 
Above entirely New, made by Bement, Miles & Co. 
Boiler Rolls, 8 ft. 3in. between Housing. Cheap. 


Punch, 21 in. throat. 
ENGINE LATHES, 


100 inches 
x“ ‘ 


90 
51 
48 


x 20 feet. 
18‘ 
18 
16 


16 
24 and 16 feet. 
25 feet. 

Other Sizes. 


Profiling Machine. 
Allen Pneumatic Rivetter. 


No.1 & 3 Universal Miller,B. & S. 
1,500 Steam Hammer, Morgan. No 
200 Bradley vs I 
Lot of Polishing Machines. 


Shafting, Belting. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 513 WEST 13th STREET. 


Office: 120 BR 


Jpright. 


Teal. 


PLANERS. 
72 inches x 25 feet. 4 Heads. 
69 oF 15 il 1 = 
60 . 4 
36 ” 16 


30 inches x 12 feet, 1 Head, 
‘ pr Q «ts .- roe 
| 9, 12, 14, 24 and 26 in. Shaper. 
8, 12, 18 in. Slotter. 
Drills, Radial and Post. 
Screw Machines, No, 2,3, P.& W. 
12 Jones & Lamson Turret 
Machine, 
Dynamo for Electru-plating, ete. 





OADWAY, NEW YORK. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 





Pulleys. 


“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 


A SPLENDID 16-INCH LEVER DRILi 


CAT. NO. 8. AT VERY LOW PRICE. 








THE GEO. BURNHAM CO., Worcester, Mas: 








The Highest Award at the World's Columbian Exposition. 


in any shop is te RIVET T LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, lil., U. S. A. 





Special Prices. 


ADJUSTABLE 
POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Use of 
Tin, Brass & Sheet Iron Workers. 
WORKMANSHIP GUARANTEED. 

WELL DESIGNED. 
MATERIALS OF THE BEST. 
Send for Circulars, 









Springfield Mach. Tool Co. 


J.J. MeCABE, 14 DeySt. ~ 


SPRINGFIELD, OHIO. 


NEW YORK AGENT: 












‘BEV 


Cut 


EL GEARS, 


Theoretically Correct. 


For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
to 


Successor 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 





PATENT UNIVERSAL 


SCREW-CUTTING 


CENTR 


E, DEPTH. ANGLE 


ano TWIST DRILL GAGE 


J WYKE&CO E Bosron. Mass 


MFR'S FINE MACHINISTS TOOLS. 


CHAS 


SEND FOR LISTS 
CHURCHILL& CO.LTD.AGTS. 





21 CRossST.FinsBurY, LONDON ENG, 














MACHINERY 


For Reducing aud Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


|| For Machines or Information address the 


Manufacturer, 


18 .W. GOODYEAR, Waterbury, Conn, 


FOR SALE. 


An iron building, lately used as a Glass Works, 
now standing at Lenoxdale, Mass., same being 18 
ft. height of post, by 80 ft in width by 300 ft. in 
length. Same will be sold for but little more than 
the price of scrap iron, either as a whole, or in 
parts to suit, taken down and loaded on cars 
complete, ready for erection. Price and further 
particulars upon application to 


EASTERN FORCE CoO., 


Rooms 78-80 Mason Building, BOSTON, MASS. 








ASSURA 


Nae 


Deposited in the U. &. $887,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accidents. Rates Proportioned to Risks 
of Occupation. One Premium the only Pavment 
during year. No Contingent or other Liability on 
part of Employer. 






CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston: Samuel Appleton, 28 Central treet. 
NEW YORK: Edmund Dwight, Jr., General Agent, 51 Cedar 


Street 

MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser; 
W. A, L. LauGuton, Manager;John M, Ash, Jr., General 
Agent. 416 to 420 Walnut Street, Philadelphia. 

CHIcaGo: Geo. A. Gilbert, 226 and 228 La Salie Street, 

st. Louis: F. D. Hirschberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 








WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 


market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 


write to 





When you require a positive blast and want something efficient and economical, 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLE, IND. 
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SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &€. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PRIA. PA 


NEw YorK, N. Y.: 616 Havemeyer Building. ATLANTA, GA.: Chas. H. Willcox, 
Da.ias, Tex.: Hunter & Booso. 


HARRISON 










THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC a TORS 


Specially adapted 
for driving Machine 
‘lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





T.Shriver & Cp, © 323 zat som st 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
capacity. to be operated by Hand, or wholly orin pari 
by Electricity. 


NORTON EMERY WHEEL C0., 


WORCESTER, MASS. 
HIGH SPEED POWER 


Wealso make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 











Send for Illustrated Catalogue. 











TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 


Send for Circulars 
and References. 










Mi MM 








a 2348 & 2345 
| Callowhill St., 


PHILADELPHIA, PA. 
sabe HARRINGTON, SON & CO., =) 1515 PENNA. AVE., PHILA, PA. 

™ =©Machine Tools, Double-Chain Hoists. 
Overhead Tramway, i a 





























Send for C laleawe. Mention this Paper. 


CTQNES\, 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE CourRT, CHICAGO. | DETROIT, 
NEw YORK OFFice, 182 FRONT ST. MICH. 


wee 
; Dixon’s Silica “ 





American Standard Gauge & Tool Workr, 


DEL 


wi ,— 





SHELL 
“ss == REAMERS 


JAMES A. "TAYLOR & co. 
Send for New Pamphiet, 














COILS and 































7 BENDS of 
Graphite IRON, 
Paint a 
WUD EeLn Boake oebeee COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, a a8 
BOILER FRONTS, Ete. description. 
















The National Pipe Bending Co. 
* 2 River St., New Haven, Conn. 






Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 
















Made entirely of Steel, Body Solid, of but one 


Ask for Style B.—Holds from the smallest to 3¢ inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, England. 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, 






Durable, Cheap, 


piece of Metal. 


AWARDS AT THE 
WORLD'S FAIRe 





CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 


and have also added a 
application. 


10% 


inch and a 15 inch. 


Prices and discount on 


Send for our catalogue of all kinds of Lathe and Drill Chucks. 


= CUSHMAN CHUCK CO., HARTFORD, CONN. 








1884 PAT 





PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


Sr bead ee — 
igi 
Se 





LATHE A AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claima 
We curry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 

- . you read our late catalogue ft 
SECTION INDPT 





iN 





SS 


Jordan Planer Chucks, 
SEND FOR CIRCULAR, 
c.W.JORDAN 
4 Wayne St., 
WORCESTER, MASS. 





Chucks 


Est’d 1882. Strongest. 
Reversible Jaws tpetented)g riving 5 changes in- 
cluding every possible position. 
LOGUE sent, 
Address 

B39 Cortlandt Stree “hs Nw. Ee 


The National, 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Fasiest to change. Best finish. 


{LLUSTRATED CATA- 
Liberal disc oon Prompt shipment, 
Ww 


WHITLOC 


Works, 1300 Hudson, Hoboken, N.d. 





VOLNEYV W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, 





SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe C hucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws, 


SKINNER CHUCK 00., 


New Britain, Conn. 





SEND FOR CATALOGUE. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y. . & A., for tree illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 

FOREIGN AGENCIES: 


Ph. Roux et Cie.,54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No. 5, 
Berlin, Germany ; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, EK, C., England. 





The Andrew Patent Drill Chuck. 





M. L. 


ANDREW & CO., 


The only chuck ever introduced, me- 
chanicallycorrect. Will hold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send fur Catalogue. 


Cincinnati, Ohio. 





ay 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, 


For sale by CHAS. CHURCHILL & CO., Ltd.,, 
London, England. 


FOOT or POWER, 
FoR METAL or WOOD. 
roe BEST. 
tHe FINEST. 


DELAWARE, 





sm 


BOSTON 


35 Hartford St., 


Book on Gears, 170 Illustrations, $1.00. 
of all kinds, Spur, Bevel, 
Elliptic, Index Plates, Noiseless, Fiberoid Gears, etc. 


all or large. 


WORKS 


Boston, Mass. 

Job Gear Cutting 
Raté -het, Worm-Kack 
Very 
1100 sizes of Gears. 


Spiral, 


Send for Catalogue. 








Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St., 
Brook.yn, N. Y. 





(Over 5,000 in Use) 


4 be ates 
= . J 
7 
a: 


c 


® BEAM CALIPERS 
Tliilalukii@uhuhis IN 5 SIZES 
Any graduation, 
Also Vernier and Metric System. 
WARRANTED ACCURATE. 


| 





Ask your dealer for them or send for circulars 
and pricesto —, G@, SMITH, Columbia, Pa. 


NEW REVERSIBLE JAWS 
(DOVETAILED). 
New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


THE ONEIDA MFG. 
aE: CHUCK CO., 
f ONEIDA, N.Y, U.S, A. 








Manufacturers of The 






Monureh lathe 
patie 


Chuck and 
Dritl 





We re th « 


} I direct, yr to 

Chas, Churchill & Co,, Ltd, 
21 Cross Street, 

Finsbury, London, Eng. 


PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 





T e two years’ Day Course in machive work gives a 
thorough preparation for pra tical work Tuition $430 00 
per term of six menths. Eveni g Cass meets on M nday, 
Wednesday and Friday of each wee. tor course of six 
months, beginning September 25. This course affords the 
best possible opportunity for beginners at the trade to ob 
tain a thorough training in the use of all the shop tools 
Tuition tor term of six month, $2000, fools and Materials 


furnished withont extra charge. 
particulars, audress 


*. B. PRATT, Secretary. 


For tuition and further 














Claw Jack 


PRESSES, 
JACKS, 


VALVES, 
PACKINGS, ACCUMULATORS. 


The W. & 8. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 


204, 206, 208 and 210 East 43d Street; 


NEW YORK. 


HYDRAULIC MACHINERY, 


PUMPS, PUNCHES, 


FITTINGS, 





2 Plunger Belt-Pump, 
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COMPLETE MACHINE-SHOP. 
EQUIPMENTS, 


Including Standard Engine Lathes, Planers, Shapers, Drill Presses, Milling Machines, 
Screw Machines, Bolt Cutters, Turret Lathes, Etc., Etc., furnished to Railroad Shops, 
Engine Builders, Brass Finishers, and Manufacturers of every class of Machinery, 


THE LODGE & DAVIS MACHINE TOOL CO. 





ee ial NEW YORK. 


WORKS: CINCINNATI, 


CHICAGO. 


PITTSBURGH. 


O., U.S.A. 


ST. LOUIS. BOSTON. 





With all modern Improvements. 


La thes Sagres LaTaR 


22” and 24” furnished in lengths of 8, 10, 12, 14, 


and 16 feet Bed. 


Good tools produce sei at, 06: work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 





Address, 


Dietz, Schumacher & Co., Sa 
Cincinnati, 0., U. S. A. 


Turret Chucking Lathes 


22-inch Swing. 
4-step Cone. 


ol 
~ 





4-inch Belt. 

4 Hollow Spindle 

Turret, Plain or Automatic. 

7-foot Bed. 

Four Changes for Power Feed. 

Double Cut-off Rest with Two Tool 
Posts, having Longitudinal move- 





ment by hand wheel. 
Guide Rest for Boring. 


et LODGE & SHIPLEY MT. CO.. 





Is not only 








All GENUINE 
INGOTS & MANUFACTURES | 
BEAR OUR 


REC.TRADE MARKS. 


“Dio ike i TBS e. 





BACK VOLUMES OF THE 


AMERICAN MACHINIST 


USEFUL 
Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &c. 
PHOSPHOR-BRONZE 
2 200 WASHINGTON AVE.PHILADELPHIA.,PA. 
Makers or “ELEPHANT BRAND PHosPHor-Bronze, 
101 900° cnet ae ing Do you know 
for 1880, '81,’82,°83, "84, °85, ’86,'87,’88, ’89, 


CINCINNATI, OHIO. 
but is 
To learn all about it address STEVENSON, BRO. & CO., 
INGOTS, CASTINGS, WIRE, SHEET &c. 
/ORICINAL MANUFACTURERS OF PHOSPHOR- 
SENSITIVE DRILLS. 
that we make 


FOR PREVENTING RUST ON BRIGHT SURFACES, 
[ 0 CMETI [ A NECESSITY to all 
132 South Second St., Philadeiphia. 
THE PHOSPHOR BRONZE SMELTINGCO. LIMITED 
BRONZE IN THE UNITED STATES AND. SOLE 
COPYRIGHTED TRACE-MARK, 
the largest, 


a few may be still be had at the regular rate 
of $3.50 per volume bound, or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


AMERICAN MACHINIST, 
203 BROADWAY, - NEW YORK, 





the best, 

line of Hand, Foot, and Automatic 
Feed Drills for 43-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

&4-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 





UTTIN 
UTTIN 


PUTTIN 
vr 


LELAND, FAULCONER & NORTON CO. det, Mich 





| 


‘NO KEYS. NO KET-SEATING. 


ne SLIPPING. STUART’S PATENT 


Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST In MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 











THE FINEST 

CATALOGUES 
EVER 

ISSUED. 


| 











IMPROVED 
UNIVERSAL 
TRIMMER, 


For all kinds of 
Pattern Making, Gar 
Building, Wood Joining. 
Work absolutely true. Send 
for description. Hundreds 


of Leading Firms use and 
recommend. 


American 
Machinery Co. 


Detroit, Mich, 


. “Bug ‘joodzeary 
S) “48 1®H Pld HON 
‘esnoy youvig 





SF, ~-S . 2 


NEW YORK 
e, i Branch: 265 State St., — 
4 \ ‘OX \ \ 


Manufacturers of 
EN Drawing Materials, 
« Surveying Instru- 

etinsiamanal 

eae Drawing Instruments, Extra and Best 


_ments, &c. 
Quality ; German Drawing Instruments, Paragon, 
Dupiex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Scales. Triangles, T-Squares, &c., 
&ec. Catalogue on application. 


RELIABLE 


CREDITS. 


The Jchn W. Ealy Company have just 
issued the most complete and reliable Refer- 
ence Book of Credits for 


MACHINISTS, FOUNDRIES AND 
IRON WORKERS 


ever published by any Mercantile Agency. 
This book has been greatly enlarged and 
improved, each city and town have been 
carefully revised to date by our own report- 
ers—right on the ground. All ratings have 
been thoroughly investigated and made upon 
and conservative basis, giving the 
present financial worth of manufacturers and 
dealers; tells you whether they are prompt 
or slow in payments or sell only for cash. 
This book costs less than a General Agency 
book, itcovers the trade thoroughly, contains 
exactly what the trade want in a com/f/ete, re- 
liable and condensed leaving out the 
names of a MILLION people in other lines of 
trade with which they’have no dealings what- 
ever. We invite criticism and comparison. 

This book will be sent for inspection (free of 
express charges) to any Manufacturer or Job- 
ber, upon application to either of our offices. 


THE JOHN W. EALY COMPANY, 


Chicago: 902 Masonic Temple. Philadelphia: 
19 S. Fourth Street. Cincinnati: 84 West. Third 
Street. Boston: 19 Milk Street. New York: 278 
and 280 Broadway. Pittsburgh: 121 Third Avenue. 





a close 


form, 





| |STD INSIDE MICROMETER CALIPER. 


It measures by thousandths from 244 to13inches. Write 
for circular. 


J.T. SLOCOMB & CO., Providence, R.I. 





THE BEST WORKMEN 
ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





STRANGE, BUT TRUE!! 
Tae New Process Raw Hive Gans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
: They require No 
2 Lubricant. 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y.,U. S.A. 
















Ke 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, tt! Liberty St., New York. 
515 Phenix Building, Chicago. 





W. C. YOUNG MFG. CO., "ui" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


INON-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 








can be made to produce in a given time. 
will do better nor more than ours. 


A JULver’s PRrorit 


Lies in the accuracy and amount of work it will or 


No machine 
Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


21 ATHERTON S8T., 
Yonkers, N. Y. 
ZPipe Cutting, 


THREADING, 


D. SAUN DERS SON S; 











2 Tapping Machines 


SEND FOR CIRCULAR. 
HE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


Kasily adapted to various sizes of pipe. Rolling instead of sliding motion. 


h and lightness. 
wits eey 2 ~ All wearing surfaces are of tool steel hardened. Less 


No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


JONES & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
24 in. long. (Hartness System.) 


2 BY 24 FLAT TURRET LATHE. SEND FOR CATALOG. 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 
















, Capacity 
4, 2 in. diameter, 




















MAKE YOUR- 
SELF A 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


Moderate Charges. 


MECHANICAL 


ENGINEER OR DRAUGHTSMAN; “= 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry. 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boile rs, Machine Design, Electricity, Ete. 
Send for Free Circular Giving fall Particulars, 


Diplomas Awarded. 


Elementary Mechanics, Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 


To begin, Stude nts need only know how to read and write. 








ENCINE LATHES. ... . 
HAND LATHES. .... . 


Draper MachineToolCo. 


Successor to LATHE & MORSE TOOL C0. 
WORCESTER, MASS., U.S.A. 


PLANERS. 
» « « « CRANK PLANERS. 


00€0000000000000000008000 6 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


| aARKER’S IMPROVED 
CENTER GRINDING MAGHINE. 


| NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
| MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 















ARMSTRONG’ S © PIPE « THREADING 
Cutting-off ‘Machines 


Both Hand and Power. 
Sizes 1 to 6 inches, 

Water, Gas, and Steam 
Fitters’ Tools, Hinge od 
Pipe Vises, Pipe Cutters. 
Stocks and Dies univers- 
ally acknowledged to be 
THE BEST. £2 Send for 
catalog. 
Armstrong Mtg. Co., 

Bridgeport, ¢ ‘onn. 








MABE YOUR TOOLS WITH A STEEL STAMP. 
XWE QAO STAMP WX) 
123 CHAMPLAIN ST. 
CLEVELAND. GA/O. ) 
SEND FOR PRICE LIST NO. 4e 









FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 








66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Lt'd, 
21 Cross St,, Finsbury, London. 


An Accelerated Speed Machine 


increases gradually the revolutions of 
the stock as the tools feed in. This re- 
duces the cutting time from to \ that 
required by the old way, and enables 
you to do your work in one-rhalf the 
time then required, 


Full Descriptive Circulars Free, 
HURLBUT-ROGERS MACHINE 6O. 


SOUTH SUDBURY, MASS, 


HARD FIBRE. 


A Substitute for Hard Rubber, lrass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Rods, Tubing, Washers, 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust Guards,Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 


DELAWARE HARD FIBRE CO., 


Wilmington, Del., q 
And 15 Long Lane, London, E. C, 











P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


Albro Worm and Worm Gear 


Consumes less 














power and gives 
better 
than any other 
System. 


results 


Infor- 


mation cheer- 





2 fully furnished. 
5 

7 > The Albro-Clem 

Sy. ~—SséBlevator Co., 


4]] & 413 Cherry St, 
Philadelphia, Pa. 











Vuhde Mark. 





SMALL CRANKS 
AND 
ENGINE PARTS 
MADE. 


W. D. FORBES & CO., nhiILLING CUTTERS, 
HOBOKEN, FINE TOOLS, 

N. J. SPECIAL MACHINES, 

1300 HUDSON STREET. HARDENED ARBORS. 
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THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“hie, eg Shey 






The cut represents 
our Stationary and 
Pertable Key - Seat- 
ing Machine, which 








— fully meets all the 
a | requirements of a 
= machine shop, They are furnished 
~ with one, two or three Arbors as 
cS desired, to cut any width of key-seat 
1 Up 0 5 20 ts hes wide, 
a} 1 15-16 inches Arbor works 
in all bores from 1 15-16 
P| 4) inches to 3 inches diameter, 
i —. and cuts seats 12 inches 
long. 


2 7-16 inches Arbor works in all bores from 2 7-16 inches to 


6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches t 
14 inches diameter, and cuts seats od inches long. 

With an attachment for the purpe eats can be cut in holes 
as small as 1 inch diameter, by one pas sage of the cutter, 

If the work is heavy and too large to be nieces on machine it 





san be detached from stand and used as portable machine, 


THE ARMSTRONG TOOL HOLDER. 
For general use on Lathe, Shaper and Planer. 

Over 10,000 already 
in use. Have sold 
150 tools to one con 
cern, 

Bass F. AND M.Wks, 
Fort Wayne, Ind., 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantagest The s can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can be 
graduated to a with equal safety the 
smallest or largest drills within its range—a 
wonderful economy in fie and great saving 


April 20th, 1892. 
Armstrong Bros. 
Tool Co. 
Gentlemen: — All 
the Tool Holders we 
bought of you arein 
mA use and giving ex 





F. A. RIDER, M. E. 

Let us send youa 
_ tool on trial. 

Patented February 2 » 1893, Send for circulars, 


ARMSTRONG BROS. TOOL 00, , 76 and 78 Edgewood Ave,, Chicago, 
CHAS. CHURCHILL & Co,, London, Eng., Agents. 


os ENGLISH AGENTS, 
ie FZ CHAS. CHURCHILL & CO., Ltd. 
21 Cross ST., FINSBURY, 
LONDON, E. C., ENGLAND. 


cellent satisfaction, in drill breakage. Send for catalogue. 
saving Sy Spy co 
their cost in the one 
| YZ item ‘ot tool-dress W. F. & JNO, BARNES "9 
—_— 1996 RUBY ST., ROCKFORD, ILL. 
itd Very respectfully, 
! oe See 
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WM. SELLERS & C0, incorporated ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde-. 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Oouplings, 


Ete, 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 
am ‘ 











4 vt SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 








TARR eTT’S 


TOOLS 


WARRANTED 

SEND FOR 

» » CATALOGUE 

L. S. STARRETT 
« ATHOL, MASS. 


AKIE 





YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
in quantities, write to THz Jones Bros. ELECTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 
















DETRICK & HARVEY, 
MACHINE 60., 


Manufacturers, 


Baltimore, Md. -" 






WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


ese 
oo a, ESTIMATES CIVEN ON MACHINES 


IN QUANTITIES. 
















CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 








| THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ench Wood- 
workers Latest and 
Bes oe sign, Infringers 
Prosecuted. Trial, not 
oree o, solicited, 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





JAPANNING, TINNING, NIGKELING, 
And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron, Send sample tor estimate. 


H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 







How OFTEN Do You Wasu Out Your Boi ters, 


and how do you do it? Did you ever apply the water 
test to them? Are you acquainted with the 


RUE BOILER WASHER AND TESTER? 


) If not, send for Catalogue which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner, 


Rue Mfg Co., 118 N. 9th St., Philadelphia, Pa. 





SE: AGT ae) 


a FHIATT TAA 5h MHRSSDETROIC MICH =e 





FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


STEEL 
CASTINGS 











PUNCHING «° SHEARING MACHINERY’ 
© BOILER MAKERS ROLLS. 2 


Ve 


WVew Doty Manuracturine ©- 
SJANesviLlE Ss __ yori. | 




















| Order now before our stock | £6 


RACTICAL of papers is exhausted. | 
DRAWING.”| ———— | CONSTRUCTION.” 


By J.G. A. MEYER. | ADDRESS: By J. G. A. MEVER, 


! 
saat soasebie secon offs sr'ace | American Machinist, | ,, zs,zetostte retes 2,1 ect 
American Machinist contsining | BR D American Machinist containing 
them wil! be sent by mail to any addrees } 203 OA WAY, | 4 them will be sent by mail to any address 
in the U.S., Canada or Mexico, for in the U. S., Canada or Mexico, for $5.20 
NEW YORE. | or single copies, 5 cts. each, postpaid. 


ODERN LOCOMOTIVE 








ot single coples, bots. each, postpaid.” | 
ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 


LEVER ROPE, 


ARTHUR'S PATENT, SEPT. 22,1891. 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 





ARTHUR'S . UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


Please write THE ARTHUR C0., Gen’l Machine Works 


to us, A as 





86 John St., 



















THE HENDEY MACHINE CO., TORRINGTON, CONN., 


MANUFACTURERS OF 








IMPROVED SHAPERS, PLANERS AND ENGINE LATHES, 


We have a few of our common engine 
lathes, as per this cut, 16 inch, 18 inch, 21 
inch and 24 inch swing, of various lengths 
of bed (all new), which we will se at 
very low figures. We have stopped mak- 
ing this style of lathe, and are now making 
only the improved 





























CHAS, CHURCHILL § ‘ 00. Lid, pag al Cross Street, Finsbury, London, England. 


_ HENDEY-NORTON LATHE, 


and for this reason we wish to close out 
these lathes and make room for the manu- 
facture of the new lathe on an enlarged 
We have illustrated 
showing this lathe fully, and also price 
lists of the same, 
These lathes we fully guar- 
antee to be strictly first-class in every way 


scale. catalogues, 


which we will send on 
application. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 





SLOW SPEED, MEDIUM SPEED 
AND HIGH SPEED ENGINES. 


2 | Simple, Compound and Triple Expansion 


Engines, High Pressure Boilers. 


2 COMPLETE STEAM POWER PLANTS OF HIGHEST 


BUCKEYE ENGINE CO., No. 


ATTAINABLE EFFICIENCY. Address 


26 FRANKLIN AVE., SALEM, 0. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
246 Lake St., CHICAGO. 18 Vesey St., N.Y. 


Over 35,000 Engines in Use 





Guaranteed to consume 25 to 75 per cent. less a 
than any other Gas Engine doing the same work 


GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAFETY VAPOR ENGINE (0, 
16 Murray St., New York. 


General Agents Wanted. 











([HISCRLARGILOL 


ea 5, 
Dre Linhen 


CA RCAEMAD) 


bi scosnureramn Ga Cine nate. 
SENS) SORES 


=A 





GASOLINE ENGINES. 


ze § Stationary & Portable 
-6 ALL SIZES. 
= | Dwarfs in size and 









Giants in Strength, 
Costs only 10 cents a Dey 


Wy per H. P.torun them, & 
scarcely any attention. 


EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 
GASOLINE” ENGINE : CO 


», Mention 








2 sty les, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS p hag ang MOTOR CO. *9 Newark,N.J. 
Also Mfrs. VENTILATING FANS, 





WEBER GAS & GASOLINE ENGINE. 
—_ Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
A boy starts it, requires only a 
fi few minutes’ attention a day. 
Guaranteed cost of running 1 
fv cent per hour per H. P. Write 
for catalogue. Address BOX 


WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City. Mo. 









No KEYS OR KEYSEATS—NO FITTING, 
Michelson’ § wa, Shaft Couplings 





Satisfaction Guarantecd, 


W. H. NICHOLSON & CO., Wilkes Barre, Pa, 


Write for Prices, 








CONOVER 
CONDENSERS. \ 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. CO, 
</ 39 & 41 CORTLANDT STREET,N. Y. 





BELT. 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not Jose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 


ENGLISH TRADE. A well established London 
firm of Engineers and im- 
De rters of mechanical appliances, having a large 


mnection amongst Engineers and steam users,are 
open t« 








» the application ot firms or patentees de- 
sirous of introducing their specialties to the Eng- 
lish market. Address, ‘** ENGINEERS,” care of 
C &. Z. BouTLAND, Cousin Lane, London, E. C 


-.DRY THN 


! ENGINE 
Simpson's Centrifugal 
Steam Separator. 





“or Supplying 


Clean ont Dez Steam 
to Engines 8, 


, Dry Ho 

Place Separator as close to engine 
ossible, the steam taki a Sore 
he threads aus 
entri ifug ral 





force against the outer w alls, whi » ie 
dry steam goes thi rough the iall ‘he 

to center of pipe, Steam can enter at 
A or B, « convenience may re bey) $ 
also used ir nveying steam lon ais 
tances, for Steam Hammers, pry Hous 
peel oy es and for all pur: 


8 where Dry St« vam is née ry. 


KFYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 





THE VERNON 
Revolution Counters. Car Fare Registers, &c. 


® Positive Motion. 
Steel Gearing 
Brass Wheels. 
Absolutely 
Accurate, 
S. M. BALZER, 
iufacturer of Count- 
ing and Measuring 
Machines, 
129 Worth Street, 
NEW YORK. 








Portable Drill. 


Weighs 42 Ibs. and 
drills from 3 to 
116 inches diam 
eter. 





Tita 


. UNSURPASSED 


ASA 


REAMER. 


Will work in 
any position. 







Runs with Steam 
—OR— 


Sane Air. 


“ 


Manufactured by 


J.G. TIMOLAT, 


89&91 
S. Fifth Ave., 


NEW YORK, 








Bil Vj 


ATT< 
Vai 


MANUFACTURERS a 
OF IMPROVED 


CORLISS; ST! STEAM ENGINES 


[oMPLete Powe w - 

















ConTRACTS 
TAKEN FOR 















FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalooue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


ENGINES 


> \\ 
\ 
WESTON ENGINE CO., 
y PAINTED POST, N. Y. 
ie REPRESENTATIVES 
=—— JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H.M.SCIPLE & CO.,3d & Arch Sts. Phila, Pa. 


CORLISS STEAM ENGINES, STEEL PLATE CHIMNEYS 
TANKS AND STAND PIPES, AIR PUMPS AND CONDENSERS, 
FEED-WATER HEATERS. 
PHILADELPHIA ENGINEERING WORKS, Limited, 
Philadelphia, Pa., U. S. A. 


a 


(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS % 


AND 





AUTOMATIC 
HWIGIt SPEED 








Long Distance Telephone 1781. 





38 Cortlandt Street, New York atid 
18 So nib Canal Street, Chicago, | 
50 Oliver Street, Boston Mass 

Arch Street, 


——— 
AWMIES IRON WORKS, ogre. 


Philadeiphia Pa 





[THE LANE & BODLEY CoO., 


_ CINCINNATI, 





-ENCINES, 


ALL SIZES. 
Simple and Compound 


CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


» Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 


P. PRYIBIL 


498-510 West 41st Street, 
NEW YORK CITY. 


Pattern-Making Machinery. 


Band, Circular and Jig Saws. 
Feed Planers, 
Hand Planers, Lathes, Boring Machines, 
Etc. COMPLETE OUTFITS. 


WE GUARANTEE : the best mechanical designs, materials 


and workmanship. 
Send for our Illustrated Catalogue ‘ 





Name this paper. 





& soy OR SPLIT [a 


HANGING AND STANDING | | 


CONES. | : . _— 
: rou — PULLEYS 
WADE IN ALL SIZES, - * Raid Sarin MMS HMR 
Thousands in use tra Counren. “Suarrs 
mitting from 1 t » SOE .P. Fo or 
information asare 88, 
Nu 85 WATER STREET: 








BOSTON, MASS. | 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
** Clipper’’ Injectors, and other Steam Appliances. 


J. £. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 
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BROWN & SHARPE MFG. CO.]| 


PROVIDENCE, R. I., U. S. A. 


MACHINERY AND TOOLS. 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 


Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in-cast-iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 

Turret Head Machines and Tools for boring and facing 
bubs, pulleys and gears; for finishing keys and joints for 
gas fixtures, air cocks, electric apparatus, and for turning 
formins, and threading irregular pieces of circular cross 

= = section, in brass, iron and steel. 
western Brauch: 98 WEST WASHINGTON STREET, CHICAGO, ILL. 





Shipment, 
‘ansojeyeEg 
ul UBAIS BpOD 29jIqQeg 


Ready for Immediate 


Eneitanp—BUCK & HICKMAN, 280 Whitechapel Re we Me ng E. 

GermMany—SC ot 4 lig SCHUTTE, 59 Spandar , Ber- 
lin, C. (Small To 

Grepmany—G. DIECHM. ANN, Ansbacherstr, 5 Berlin, W. 62 


MACHINE TOOLS. 


France—FENWICK FRERES & CC 21 Rue Martel, Paris, 

FRANCE— ca G. KREUTZBERGER, io Rue da Neuilly Puteaux 
(Ss eine), 

Cuicago , tes. —FRED. A. RICH, 23 South Canal St 








CYLINDER BORING MACHINE. 


THE NILES TOOL WORKS co., 


mM AMIT ‘TON, OHTO. 











We have recermly made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo'ts, thickness of flanges, ete. 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 
JENKINS BROS, 


New York, Boston, Philadelphia, 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 


NEW YORK OFFICE, Eaquitasie BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(““SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O, 


W E call 
A, Where we carry 


House in PuitapeLputa, P: 
a large stock of METAL-WORKING MACHINERY. 
This, stock of 


Chicago. 











20 SIZES. 

From 22/’x22’’ 
ito 96’’x72” any 
length. | 








respectfully the attention of the trade to our 


3ranch 


together with our factory, and usual large 


THE W.P. DAVIS MACHINE CO., 


se BILLINGS WIRE CUTTER 
Drop forged from 


the best Tool Steel 
Sex Cutting Edges 
Adjustable Gauge. 
Workmanship 
Length 10 inches. the Best. 


The Billings & Spencer Co., Hartford, Conn. 


England—CHA RLES CHURCHILL & CO., 
France—L, ROFFO, 58 Boulevarde Richard Lenoir, Paris. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


. MONITOR LATHES 


—== SIX SIZES = 





23 Cross St., Finsbury, London, E.C, 
Russia—], BLOCK, Moscow. 











——9—_—_- 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. | 





























phs, | 


THE HAYDEN & DERBY MFG, 6O., 


SOLE MANUFACTURERS 


SIMGTROPOUTANtHSerons, 


7] AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 


INJECTORS 


MAW, 


. Cuts, Photogra 
on application. 


Lowell, Mass., U.S. A.} | 





Manufacturer of ENGINE LATHES | 


* and Prices furnishe 


METROPOLITAN 
DOUBLE.TUBE 


14° 


Zs from 17 to 60 in. swin 


my," 
tt a 
so iy 
gal 


a ‘ 
iil + y 


— 
ee 
Awarded the hig ph 
est reward and me 

al for Metropolitan 


Automatic Inject- 
ors Metropolitan 


CATALOGUE 
Dosble Tube Stationary In- 


sé 
1893.’’ ctors Metropolitan Double 
Tube Locomotive Injectors, cat D.#H. Injectors 


OFFICE AND SALESROOMS: 
No. 111 & 113 LIBERTY &T., NEW YORK. 


SEND FOR 


CEO. wW. -FIFIELD, 








TPRIGHT | DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


ROCHESTER, N. Y. 


~ WYMAN®GORDON 


WORCESTER, MASS. 


(te v DROP FORGINGS 
— Woop WORKERS’ VISES — 





J.M. ALLEN, Presipenv. 

WM. B. FRANKLIN, Vice-Presrpent. 
F. B, ALLEN, SEconp Vicr-PRESIDENT 
J.B. Prercn, SECRETARY & Tx@ASURER. 


= fy ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Aiso SEPARATE HEADS and DIES. 








PAT. DEC. &, 1882. 
PAT. DEC, 4 1888 
AUG, 25, 1885. 





Ai W AND SECOND-HAND TOOLS in New York, enables us to | 


' 


offer special inducements to intending purchasers. 
hose finding it more convenient to trade in Philadelphia, are | 


cordially invited to visit our store or correspond with us there. 


THE GARVIN MACHINE CO.. 





FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, € t 


, 10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices, They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO., 


See our Advertisement on page 18, 


Temeeeren, 





Manufacturer 
M.CARPENTER & 





51 North Seventh Street, PHILADELPHIA, PA. 
New York Factory and Warerooms, LAIGHT and CANAL STREETS. 


PAWTUCKET.R.I. 


IPS & DIE 





